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| gained through over 100 years of artificial 
eyemaking enables us to produce and fit the very finest in artificial 
eyes. Glass and plastic eyes made to order or avail- 
able from stock. Eyes fitted to all types of motility implants. 


fitting of tse doy 
artificial eyes J Liberal assortment of either glass or plastic 
Samples accurately matched 


a in the 
lager awd Gougelman, inc. 
since 185! 


DETROIT * CLEVELAND * KANSAS CITY * MINNEAPOLIS * NEW ORLEANS * ST. LOUIS 
NEW YORK * BOSTON * BUFFALO * PHILADELPHIA * PITTSBURGH * WASHINGTON 
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DIVISION OF MERCK CO., me 


Gonioscopic lens over cornea may be used to distinguish between wide- and narrow-angle glaucoma. 


- Potent aid in wide-angle glaucoma 


FLOROPRYL 


(ISOFLUROPHATE, MERCK) 


FLOROPRYL is particularly useful when other miotics fail. 
One instillation of FLOROPRYL per day is frequently ade- 
quate for controlling intra-ocular tension with virtual 
freedom from systemic effects. 


SUPPLIED: As a 0.1 per cent solution in peanut oil, 5-cc. vials. 
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---A NEW 

PRECISION TESTING INSTRUMENT 
FOR PROFESSIONAL MEASUREMENT 
OF VISUAL SKILLS 


Visual skills of more than 12,000,000 workers 
have been tested through the Bausch & Lomb 
Occupational Vision Service. Of these, about 42%— 
more than 5,000,000—have been found to be 
in need of professional eye care. 

Now the same tests of visual performance 
can be made in your office. Use the Bausch & Lomb 
Professional Ortho-Rater for pre-refractive and 
post-refractive evaluation of the twelve visual skills. 
And for referred Occupational Vision patients 
it provides objective evidence of improvement 
resulting from professional care. 


/ | 
BAUSCH & LOMB 
Ortho-Rater 


Cortef* 

for inflammation, 
neomycin 

for infection: 


ointment (topical) 
Each gram contains: 


Hydrocortisone acetate ......... 10 mg. 

(1%) or 25 mg. (2.5%) 
Neomycin sulfate ............. 5mg.** 
Methylparaben ................ 0.2 mg. 
Butyl-p-hydroxybenzoate ....... 1.8 mg. 


Supplied: 
5 Gm. and 20 Gm. tubes in plastic cases. 


ophthalmic ointment 


Each gram contains: 
Hydrocortisone acetate .. 15 mg. (1.5%) 
Neomycin sulfate ............... 51mg. 


Supplied: 1 drachm applicator tubes 


ophthalmic drops 


Each cc. contains: 
Hydrocortisone acetate .. 15 mg. (1.5%) 
Neomycin sulfate ............. 5mg.** 


Supplied: 5 ce. dropper bottles 


Upjohn THE UPJOHN COMPANY, KALAMAZOO, MICHIGAN 


J. | 


Consider its advantages in posterior segment disease 


(HYDROCORTISONE, MERCK) 


CLINICAL HIGHLIGHTS: Hydrocortisone is a prin- 
cipal adrenocortical hormone and the steroid with 
the most potent anti-inflammatory action. In smaller 
doses, HYDROCORTONE produces the same therapeutic 
effect as cortisone. Systemic therapy with Hypro- 
CorTone Tabiets usually permits improved manage- 
ment of posterior segment eye disease and of anterior 
segment disease unresponsive to topical therapy. 


Nonspecific choroiditis, uveitis, iridocyclitis, chorio- 


retinitis, retinitis centralis, sympathetic ophthalmia, 
ophthalmic herpes zoster (not herpes simplex) and 
optic neuritis have all responded favorably to systemic 
steroid therapy. 


SUPPLIED: ORAL —Hyprocortone Tablets: 20-mg., 
bottles of 25 tablets; 10-mg., bottles of 50 and 100 
tablets; 5-mg., bottles of 50 tablets. 


All HYDROCORTONE Tablets are oval-shaped and carry this trade-mark: ¥ 
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You con depend on Shuron Widesite 


Corrected Curve Lenses for faithful in- 


terpretation of your prescription... 


because they are always and only First 


Quality. And your patients see as na- 


ture intended them to see... with 


marginal correction providing cleor, 


undistorted vision from edge to edge. 


CORRECTED 
CURVE LENSES 


Surfoces are polished to mirror finish 


. free from aberration. No seeds, 


bubbles, striae or other internal flaws. 


Correctly centered . . . precision curves 


exact powers... accurately con- 


Shuron’s Widesite 


trolled thickness. 


Lens program coincides with the optical 


industry's objective of eliminating all 


but corrected curve lenses 


oy Shuron Optical Co., Inc. 


New York 
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it by the Makers of 
_ America’s finest 
| | Professional Instruments 


The MOTORIZED CHAIR 


NEW PRODUCT. Now! Greater ease 

and comfort for both doctor and patient 
with AO’s new motorized chair. Here, 
after years of careful development by our 
design engineers, is a motorized chair 
backed by a name you know and trust. 
A mere touch of your toe brings the 
chair exactly into position. 


NOT AN ADAPTATION. The new 
motorized base unit is an original design 
created and developed by American 
Optical. The design is unique and desir- 
able in that the powerful and quiet 

motor and pump assembly is completely 
enclosed within the chair’s streamlined 
base housing. There are no clumsy projec- 
tions at the base of the chair. 


OTHER FEATURES. The chair’s base 

ring can be interlocked with that of the 
AO instrument stand, achieving greater 
neatness and rigidity, Head rest, arm 
rests, back and seat, adjust to any 
desirable position. The chair rotates, re- 
gardless of the position of the seating 
unit, and locks anywhere. You'll find the 
controlling pedals all conveniently placed. 
The air foam rubber seat and the back 
rest are upholstered in genuine 
leather. Choice of three popular 
standard colors—the new Jade 
Green, Ivory Tan, or Grained 
Mahogany. 


ASK TO SEE IT. You owe it to yourself to 
witness the outstanding performance 
features of AO’s newest product. 


American Optical 


INSTRUMENT DIVISION 


BUFFALO 15. NEW YORK 
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3 
even for the refractory patient... 
nh we eon 
In nasal or. Op thaimic a erg1es 
anti-inflammatory - anti-allergic . decongestant. 
safe for the hypertensive patient 
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RAPID ACTION RAPID ACTION 


A TIME SAVER IN CYCLOPLEGIA AND MYDRIASIS 


A new, virtually non-irritating cycloplegic-mydriatic compound with 
marked advantages in rapidity of action (30-60 minutes), depth of depression of 
accommodation, and promptness of recovery ... 12-24 hours without a miotic... 


Now... Council Accepted 


CYCLOGYL” 


Hydrochloride 
brand of CYCLOPENTOLATE hydrochloride 
Effective in cases of darkly pigmented eyes normally refractory to cycloplegics,; CYCLOGYL 
Hydrochloride does not appreciably affect intra-ocular pressure, and may be used with safety in 
all age groups. It “may successfully replace, or will certainly be a useful adjunct, to the use of 
homatropine and even atropine for routine office refraction.”” 
Write for literature 


CYCLOGYL (Hydrochloride) Available in 0.5% and 1.0% Solution, in 15 cc. Bottles; 1.0% Solu- 
tion, in 2 cc. Bottles 


Sechijelin Ga., pharmaceutical ond research laboratories since 1794 
18 Cooper Square, New York 3, N. Y. 


1, Gettes, B. C., and Leopold, I. H.: A. M. A. Arch. of Ophth. 49:24 (Jan.) 1953. 
2. Stolsar, lL. H.: Am. J. Ophth. 86:110 (Jan.) 1958. 
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Vew Design...and Performance 


Etiology. For the past three years 
Univis Continuous Vision Lens per- 
formance has been guaranteed. Patient 
satisfaction under that guarantee has 
exceeded 97%. Striving for perfection, 


Univis conducted clinical analyses on the 


nu-line 7 CV 


TRADE MARK 
patent pending 


less than three percent that were returned, 

It was clearly established that intruding 

light images (white or multicolored) 

were the chief cause of patient complaint. 
The NU-LINE 7 CV is designed 
to outperform any multifocal lens 


of 1.75 D. add or higher. 


These images were thought by some to be 
the result of chromatic aberration in 
the segment glass. This was unfounded 
because Univis, like other better manu- 
facturers, has been usin, a color-free 


segment glass for many years. It was 


[1] Incorporates all the superior advan- 


conclusively proven that these annoying 
tages of the Univis CV 3 foci lens, plus: images resulted from reflections or 
[2] Processed segment lines reduce false refractions by segment lines. 


images (white or multicolored) over 80% 


by photo interceptor cell test. 

[3] Better cosmetically——processed 
segment lines blend into facial coloring. 
[4] Positive Univis Identification from 
processed lines. 

[5] Popular segment sizes—7 mm inter- 


mediate and 23 mm segment width. 


Literature available on request 


Performance, Univis Researchers 
have answered this problem with an 
entirely new lens. By actual photo inter- 
ceptor cell test, the processed segment lines 
of the NU-LINE 7 CV absorb or diffuse 
over 80% of light striking the lines. 

(See charts below) 


The Univis Lens Company / Dayton * New York * Chicago 


Los Angeles * San Francisco * Philadelphia 
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Ready for mailing . . . 1954 Issue of Storz 


_stor Eye Instrument Catalog showing newest 


developments. 


New / tris Retractor and Lens Expressor 
for Round Pupil Cataract Surgery 
A. Benedict Rizzuti, M.D. 


Brooklyn, N.Y. 


Described in June issue 


New / BALLEN-ALEXANDER ORBITAL RETRACTOR 
Large and Small 


Described elsewhere in this issue by: 


ROBERT L. ALEXANDER, M.D. 
Sacramento, California 


Stor; Instrument Company, 4570 AUDUBON AvE., -S#. Louis 10, Mo. 
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now available! 


Sterile, stable, eye medications in the new 


Single dose sterile eye solutions 

in disposable dropper units, developed by 
Robert R. Feinstein and Associates in collabora- 
tion with major eye hospitals in the U.S.A. 

A major advance in the maintenance of sterility 
in operating procedure and post operative 
therapy. A necessity in every eye operating room 
and wherever eye injuries are treated. 
STERIDROPPAS contain all important 


solutions required for ocular surgery. 


write now for further details to 


OPHTHALMOS, INC. 
4808 BERGENLINE AVE. 
UNION CITY, N. J. 
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BUFFERED 


OPHTHALMIC SOLUTION 


PILOCEL 1% A sterile buffered methylcel- 
lulose solution containing 
Pilocarpine Hydrochloride 
1%. 

PILOCEL 2% A sterile buffered methylcel- 
lulose solution containing 
Pilocarpine Hydrochloride 
2%. 

ADVANTAGES: 


Pilocel provides the physician with a sterile, accurately 
prepared miotic. The methylcellulose base insures more 
intimate and prolonged contact with the eye. Highly 
effective . . . well tolerated . . . convenient to use. 


Pilocel solutions are packaged in 10 cc. hermetically 
sealed aluminum capped amber vials, dropper enclosed. 


Other Ophthalmic Solutions 
Bufopto with Neozin 
Bufopto with Methulose 
Bufopto with Sulfacel-15 
Bufopte with Zinc Sulfate 


IN 
GLAUCOMA 


*Pilocel — Brand of Pilocarpine Hydrochloride. 


AVAILABLE AT ALL PRESCRIPTION PHARMACIES 


PROFESSIONAL PHARMACAL CO. 


INCORPORATED 
PHARMACEUTICAL MANUFACTURERS 


San Antonio, Texas 
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drop for drop... 


and minim for minim... 


STERILE 


° 
PHTHALMIC SOLUTIONS 


assure the utmost in: 
e CLINICAL EFFECTIVENESS 
e PATIENT PROTECTION 


Scientifically prepared, 

ISO-SOL ophthalmic solutions are: 
e physiologically active 

@ exceptionally well tolerated 

e buffered for stability 

@ sterile and bacteriostatic 


and available in a variety 
of preparations routinely employed 
in ophthalmologic practice. 


Specify ISO-SOL— 
each dropper bottle is sterile, 
6 sealed and dated. 


f 
or the Pilocarpine-sensitive Patient* 
CARBACHOL CHLORIDE, 
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U.S.P. 0.75% 
ina Potent, non- 


sensiti 
in @ low surface + nen-irritating miotic 


“LT NATHOOUS 


SANZAY OFT 
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consistent and enhanced Penetration with q mini- 
mum of undesirable side effects. Available in 7.5 
sterile, sealed bottles. 
* Morrison, W.H: Am. J. Ophthaimol. 37: 391, 1954, 
list 
Write for a descriptive 
of oll 1SO-SOL products. 
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to 
control 
ophthalmic 


infections...’ 


Ophthalmic Liquid 
and 


brand of nitrofurszone, Eston 


effective 
nonirritating 


Furacin combines powerful antibacterial action 
against a wide range of gram-positive and gram- 
negative organisms with remarkable lack of irrita- 
tion. The patient feels no stinging sensation, and 
regeneration of the highly sensitive corneal epithe- 
lium is not retarded. Furacin is effective in the 
presence of pus and mucus, and remains stable at 
body temperature. 


INDICATIONS: Conjunctivitis (especially staph- 
ylococcic) « Blepharitis and Abscesses of the Lids « 
Infected Corneal Ulcers « Keratitis « Dacryocystitis 
FORMULAS AND AVAILABILITY: 
Furacin Ophthalmic Liquid contains Furacin 0.02% dissolved in 
isotonic aqueous solution. % fl. oz. 
Furacin Ophthalmic Ointment contains Furacin 1% in a petrolatum 
type base. '4 oz. tube. 
Reterences 

1. Pritikin, R. I.: J. Internat. Coll. Surgeons 17: 234, 1952. 

2. , and Duchon, M. L.: Mil. Surgeon 109: 706, 1951. 

and Farmer, H. S.: Mil. Surgeon 108: 309, 1951. 

4. Brennan, J. W.: Am. J. Ophth. 35: 1343, 1952. 
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THE NITROFURANES—A UNIQUE CLASS OF ANTIMICROBIALS oll]. 
PRODUCTS OF EATON RESEARCH 
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‘DROP-TAINER 


ALCON’S NEW PLASTIC DROPPER 


OF Alcon DROP-TAINER 
Ophthalmic Solutions: Buffered — 
Sterile — Stable; Preserved against contamination; 
Better “drop” control; Convenient to use; Uniformly 
the same wherever obtained; Economical — Unbreak- 
able — No loss from spillage; Solutions last up to twice as long. 


Sterile buffered ophthalmic solutions NOW AVAILABLE in 15cc 
DROP-TAINER: 

Isopto) Atropine 1% Isopto™ Homatropine 2% Isopte® Hom- 
atropine 5% Isopto™ Hyoscine HBr. .25% Isopto Phenylephrine 
2% Isopto” Phenylephrine 10% Isopto') Eucatropine 3% 
Isopto™ Carpine .5% Isopto) Carpine 1% Isopto™ Carpine 2% 
* Isopto” Corpine 4% Isopto Eserine .25% Isopto Eserine 
5% -Frin. 

(“‘tsepto”’ Alcon’s sterile ophthalmic solutions containing 
Methy! Cellule 

DROP-TAINER sterile ophthalmic solutions without Methy! 
Cellulose: 

DROP-TAINER Butacaine 2% DROP-TAINER Tetracaine HC! 5% 
DROP-TAINER Phenaccine HCI 1% © DROP-TAINER Zincfrin®* © 
DROP-TAINER Op-thal-zin* *® DROP-TAINER Fluorescein Sod. 2% 
© DROP-TAINER Benzalkonium Chloride 1:5,000. 


*Zincfrin and Op-thel-zin available alse in regular 15cc bive 
dropper bottles. Please specify DROP-TAINER if new plastic 
container is preferred. NOTE: DROP-TAINER label printing 
removable with acetone. ORDER FROM YOUR PHAR- 
MACY. Prescription pharmacies have Alcon products 
er may quickly obtain them from their local 
wholesale drug supplier anywhere in the 
U.S.A. Write for descriptive literature 
and prices of DROP-TAINER sterile 
ophthalmic solutions. 
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THE ‘‘PANTOSCOPE”’ 
THE UNIVERSAL OPHTHALMOSCOPE 


FEATURES 


* Direct or Indirect ophthalmoscopy by 
polarised, red-free or natural light. 


Intense | 2w. light. 


Variable control for projected slit examina- 
tion of cornea & anterior chamber. 


Wide-angle field with high myopes. 
Lenses plus 30D to minus 50D. 
Illuminated dial with presbyopic viewer. 


MULTI-PURPOSE 
EQUIPMENT 


AUTOFLEX POWER SUPPLY: The Universal Unit. 
Automatic extension or retraction of 3 & 12v. cords eliminates untidiness. Additional 3, 6 or !2v. 
output panel for any instrument taking up to | amp. Rheostat brightness control. 


KEELER OPTICAL PRODUCTS, INC. 
ro 617 S. 52nd St., Philadelphia 43, Pa. ce 
GRANITE 4-5310 


Please write, phone or call for further details and literature. 
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Gt is Hore: 
THE BERLINER CATARACT VACUUM PUMP 


This perfectly safe and handy instrument has been designed by Dr. Milton L. 
Berliner, of New York City on the principle of Dr. Barraquer. It has been re- 
ceived with great enthusiasm by many leading surgeons. The amount of suc- 
tion is easily adjustable to the desired volume. Each instrument is individually 
constructed and requires practically no maintenance. The metal parts are 
either aluminum or stainless steel. The instrument is completely silent and 
vibrationless. AC or DC may be used. Delivered in sturdy, handsome carrying 


The Unique 
GOLDMANN SLIT LAMP 


® One Arm Control 


© Hruby Lens for Fundus Exam- 
ination 


© Many Other Advantages 


U.S. Agents Also for: 


Perimeters, Ophthalmometers and 
Other Ophthalmological Equip- 
ment. 

Can Be Mounted on B & L or AO 


Stands. 
Trade in Allowance for Poser and Universal Lamps 


Visit our exhibit at the International Meeting, Booths #58, 59, 68 and 69. 


ALFRED P. POLL 


Ophthalmic Instruments of Top Quality 
40 West 55th Street, New York 19, N.Y. 
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Pat. No. 530108 


Perspex lined lead shells in the form of a contact lens afford the 
eye complete protection when treating parts very close to the eye 
with X-rays or rays from radio-active substances. By drilling a 
small hole in the shell it is even possible to carry out localised 
treatment of a lesion on the sclerotic without exposing the cornea 
and other parts of the sclerotic to the harmful effects of the 
radiations. The set of lead shells illustrated comprises six sizes for 
both right and left eyes. Smaller cases and single shells are also 
available. Price, complete in case — $97.30. 


of England 63 WIGMORE STREET, LONDON, W.1 
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DISPENSING OPTICIANS 
[5 WIGMORE STREET 


including the Gorld- famous 


Lister - Morton 


Ophthalmoscope 
cuill ~~ shocun at the XVII, 
INTERNATIONAL ConcReEss 


OF OPHTHALMOLOGY on 
September toi7™, 
and at the meeting of the 


American Acapem or 


OPHTHALMOLOGY & OTOLARYNGOLOGY 
on September to 24th, 
(both held at the 


New YoRK,) 


by ANTON HeiLMaAn o¢ 
Tlaoison Avenve , Mew Yous. 
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YOU ARE INVITED 


XVII INTERNATIONAL CONGRESS OF OPHTHALMOLOGY 


MONTREAL September 10-11 
NEW YORK = September 13-17 


CANADIAN OPHTHALMOLOGICAL SOCIETY 
MONTREAL September 9 


AMERICAN ACADEMY of OPHTHALMOLOGY and OTOLARYNGOLOGY 


NEW YORK September 19-24 
BERMUDA September 25-30 


| TO ATTEND ALL THREE 


Meet distinguished ophthalmologists of the world. 


More than one thousand advance registrations. 


Write the New York Visitors and Convention Bureau, 
500 Park Avenue, New York 22, for reservations at 
your favorite hotel. 


For information: G. Stuart Ramsey, M.D., Physical 

Sciences Centre, McGill University, Montreal 2, Canada 
or 

William L. Benedict, M.D., 100 First Avenue Building, 

Rochester, Minnesota. 
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Ocular Irrita®é 


In Hay Fever... 
i 


lIVIN is a soothing eye drop which promptly ; 
d effectively relieves ocular and nasal 
comfort due to 


y fever 
ergic conjunctivitis 


ajunctivitis due to 
smoky, dusty, irritating air 
presence of foreign bodies 
the common cold 


TIVIN is an aqueous infusion of “rosa gallica L.” 
It is decongestive and soothing to 
inflamed ocular and nasal membranes. 


TIVIN is non-toxic — safe. 


sage: One drop of Estivin in each eye two (2) 
or three (3) times daily will alleviate 
discomfort, and relieve severe itching of NEW 
the ocular and nasal membranes. PORTABLE 


0.25 fl. oz. DROPAK* ONE-DROP 
“DROPAK" 


The DROPAK is a new disposable 
plastic container which delivers single 
accurately measured drops of Estivin. 
Also supplied: 0.25 fi. oz. bottle 
complete with eye dropper 


IND FOR OFFICE SUPPLY OF ESTIVIN IN NEW "DROPAK"’ 


lehioffedin Eo. 


*trademark 
Pharmaceutical and research laboratories 
muw/7 20 Cooper Square, New York 3, N. Y. 
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a scientific corner 


FOR INFORMAL DISCUSSION OF YOUR OPTICAL PROBLEMS 


che House of Vision ™ 


CHICAGO 


EVANSTON HIGHLAND PARK OAK PARK AURORA 
DES MOINES MASON CITY MILWAUKEE MINNEAPOLIS 
MUSKEGON SIOUX CITY 


THE VALUE OF GRINDING MINUS CYLINDERS 
IN STRONG ASTIGMATIC CORRECTIONS 


The House of Vision has had a standing rule for the past twenty-five years that all astigmatic 
corrections over 2.00 diopters must be transposed to a minus cylinder and ground on the con- 
cave surface of the lens wherever possible. This rule at first was the result of the observation 
that persons wearing these strong cylinder corrections were much more comfortable with this 


form of grinding. In addition, the lenses were better from a cosmetic standpoint. 


The scientific reasoning back of this rule is that correcting refractive error at a distance from 
the eye changes the size of retinal images in a way that increases with that distance and with 
the correction. Astigmatic lenses cause different changes in different meridians, so that squares 
look like diamonds, and verticals can lean by nearly a degree for every diopter of cylinder,— 
enough to disturb balance in a sensitive patient. That's not all. When a nearby object is made 
to look larger or smaller than normal, the light seems to come from a point nearer or farther 
than the object, and requires accommodation different from normal. In this case, the effect 
is different in meridians of different power, so that additional astigmatic correction is theoreti- 
cally required for near vision, nearly one-fifth of that prescribed for distance. Of course, grind- 
ing a bifocal lens with a stronger astigmatic correction in the bifocal only, presents grinding 


complications. In certain cases it is almost impossible. 


The disturbing effects described above are reduced by the practice of grinding strong astigmatic 
corrections on the concave surface of the lens and fitting those lenses as close to the patient's 
eye as possible. This helps the patient to accept such corrections even when worn at oblique 
axis or for the first time. 


Practical experience, scientific research and exacting craftsmanship join in presenting another 


contribution to clear and comfortable vision. 


“Uf it’s a lens problem, let's look at it together” 


THE HOUSE OF VISION—MAKERS OF PRESCRIPTION GLASSES FOR THE 
MEDICAL PROFESSION—WILL BE HAPPY TO FILL YOUR PRESCRIPTIONS. 
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ENDOCRINE EXOPHTHALMOS: AN EVALUATION OF 
PRESENT KNOWLEDGE* 


THE FourtTH 


EsteLtte Doneny Eye Lecture 


FrepertcK C, Corpes, M.D. 
San Francisco, California 


The honor conferred upon me by the 
trustees of the Estelle Doheny Eye Founda- 
tion in asking me to present the fourth in 
this series of lectures is deeply appreciated. 

Mrs, Edward Laurence Doheny is one of 
the great benefactresses of the State of Cali- 
fornia, and of Southern California in par- 
ticular. Her interest in the history and wel- 
fare of the state that has been her home since 
childhood has been unflagging. California 
was also dear to her husband, and it was here 
that he drilled the first oil well from which 
stemmed the family fortunes. 

Mrs. Doheny has made many generous 
contributions to her community. Most of 
them have been kept modestly anonymous, 
but I should like to take the liberty of men- 
tioning two notable gifts she has made in the 
educational field: the Doheny Library on the 
campus of the University of Southern Cali- 
fornia and the Edward Laurence Doheny 
Memorial Library at St. John’s Seminary in 
Camarillo. The latter houses one of the finest 
rare-book libraries in the United States and 
is an enduring contribution to the scholars 
and historians of present and future genera- 
tions. 

Mrs. Doheny’s interest in creating a foun- 
dedicated to the and 
restoration of vision resulted in the establish- 
ment of the Estelle Doheny Eye Foundation. 
In 1947, the foundation opened the Doheny 


dation conservation 


*From the E. S. Heller Laboratories and the 
Department of Ophthalmology, School of Medicine, 
University of California, San Francisco. Presented 
in Los Angeles, California, November 5, 1953 


Laboratory at St. Vincent’s Hospital to pro- 
vide pathologic, bacteriologic, and other oph 


thalmologic services for the community, and 
the Eye-Bank for Southern California was 
established in connection with it. As a fur- 
ther service to ophthalmology, the founda- 
tion recently made a grant to the University 


of California at Los Angeles for research on 
the vitreous body. 

The original work that has been done at 
the Doheny Laboratory has already marked 
it as one of the more important ophthalmo 
logic research laboratories in the country and 
has helped to signalize Los Angeles as an eye 
center of major importance on the Pacific 
Coast. 

I know I express the sentiments of all the 
men in our specialty when I say that we are 
most grateful to Mrs. Doheny for her gen- 
erosity in establishing this foundation. May 
it continue to grow in its service to mankind. 

The extensive research that has been car- 
ried on in the field of endocrinology in the 
last 15 years, and especially in the last 10 
years, has entirely changed our concept of 
the basis of endocrine exophthalmos and has 
altered radically our therapeutic approach 
to it. The results of numerous experimental 
and clinical studies, and the development of 
Naffziger’s orbital decompression operation, 
have made it possible for us to save the vision 
of many patients who would formerly have 
become blind. In view of these advances, an 
evaluation of our present knowledge of the 
subject seemed to me to be in order. 
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FREDERICK C 


E-NDOCRINE-GLAND PHYSIOLOGY 


In any consideration of exophthalmos of 
endocrine origin, it is essential to have some 
understanding of the general principles of 
endocrinology which relate to the ocular 
changes. These principles and relationships 
have been ably described by Williams.’ 

The evolution of man from a unicellular 
animal to a complex organism was accom- 
plished by the introduction of the nervous 
system and the endocrine glands, each with 
its own channels, nerves, and blood vessels 
for the transmission of agents which in- 
fluence body function. The nervous system 
produces effects rapidly, the endocrine glands 
relatively slowly, As integrators they initiate 
chains of reaction and help to produce a bal- 
ance among the various forces involved. One 
of the chief goals of the integrators is to 
supply eneregy for heat, locomotion, menta- 
tion, and reproduction. 

The central nervous system is frequently 
responsible for significant changes in metab- 
olism ; it may affect pituitary function, which 
in turn affects the body cells directly or in- 
directly through the “target 
glands,” or it may in some instances stimu- 


so-called 


late the target glands directly. Other reac- 
tions occur without the aid of the nervous 
system and are traceable instead to the in- 
fluence of certain hormones or metabolic 
products on the pituitary gland, the target 
glands, or the general body cells themselves. 

The afferent impulses of the neuroen- 
docrine reflexes may be carried to the brain 
by the nervous system or may be psycho- 
genic, The neuroendocrine relationship may 
be changed by the presence of a lesion in- 
volving the nerve tracts to the pituitary 
gland. The efferent nervous signals to the 


pituitary, which influence the amount of 


secretion of one or more hormones, are car- 
ried chiefly through the hypophyseal stalk. 
The pituitary manufactures a wide variety 
of hormones ; these include the growth hor- 
mone, the anti-insulin hormone, the adreno- 
tropic hormone, and a number of other hor- 
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mones that exert local and general effects. 
Glands directly affected by pituitary hor 
mones have been referred to as_ target 
glands; for example, the thyroid gland, the 
adrenal gland, and the gonads, and their 
reaction-patterns may be regarded as laws 
of endocrinology. The pituitary hormones 
that stimulate them are designated by the 
name of the gland, plus the suffix -tropic or 
-trophic. 

Hypotropism. When the production of a 
tropic hormone ceases, the related target 
gland atrophies and there is an associated de- 
crease in the rate of the manufacture and 
release of its hormone into the circulation. 

Hypertropism. Hypersecretion of a tropic 
hormone leads to hypertrophy and hyper- 
plasia of the target gland, with an increase in 
the rate of manufacture and transfer of the 
target-gland hormone into the blood stream, 
and a decrease in the concentration of the 
hormone in the gland. When the amount of 
hormone produced by the target gland is 
distinctly less than is required by the body, 
there is an increase in the production of the 
tropic hormone, which leads to hyperplasia 
and hypertrophy of the target gland. This 
is the mechanism of the hypertrophies of the 
thyroid associated with iodine deficiency and 
with puberty and pregnancy. 

According to William,’ the mechanism of 
informing a gland as to the needs for its 
products varies, but the concentration of a 
specific hormone in the blood often appears 
to be the chief determinant. 


THE THYROTROPIC HORMONE 


The pituitary hormone with which we are 
concerned in this discussion acts in two 
ways: (1) To stimulate the thyroid gland, 
and (2) to induce systemic effects, notably 
on orbital structures. Thyroxin, the thyroid 
hormone, antagonizes both these effects; 
iodine depresses the first action only. When 
no thyrotropin is produced, as after hypo- 
physectomy, the thyroid gland atrophies and 


the symptoms of athyreosis ultimately de 


velop. If thyrotropin is administered before 
the atrophy is pronounced, however, a nor- 
mal physiologic and anatomic status can be 
temporarily restored to the thyroid. When 
the thyrotropin is given in large doses, more- 
over, a clinical picture closely resembling 
Graves’ disease can be produced. 

Response to thyrotropin is depressed by 
the simultaneous administration of potassium 
iodide or thyroxin. The mechanism of this 
thyroxin effect is not understood, but the 
potassium iodide is apparently converted to 
iodine by the thyroid, and in this form can 
inactivate thyrotropin by oxidizing it. It has 
been shown, however, that potassium iodide 
given to a normal individual does not com- 
pletely inactivate thyrotropin since in this 
case the metabolic rate remains within nor- 
mal limits. 

The administration of thyrotropin pro- 
motes water retention, alters fat metabolism, 
and can produce a marked exophthalmos. 
The water content of the orbital structures 
increases and the extraocular muscles become 
markedly swollen and hypotonic ; ultimately 
they show microscopic changes. The fat con- 
tent of the orbit greatly increases and the 
skeletal muscles in general tend to lose some 
of their striations and to exhibit many tiny 
fat droplets. Fat vacuoles appear in the liver, 
kidney, and various epithelial cells, and are 
found in phagocytic cells of the lungs, spleen, 
and lymph nodes. Plasma fat and blood 
acetone are increased and the polymorpho- 
nuclear neutrophils may increase in the blood 
and their cytoplasms may exhibit many fat 
droplets. 


PHYSIOLOGY OF THE THYROID GLAND 


tiochemically, the main function of the 
thyroid seems to be to produce a colloidal 
material containing a hormone which will 
stimulate the rate of metabolism in propor- 
tion to the demands of the body. Of the sev 


eral substances comprising the colloid, the 
most important is thyroglobulin which con- 
tains iodine bound to certain of its amino 
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acids te form the diiodotyrosine and thy- 
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roxin. Thyroxin, or tetraiodothyronine, is 
either the thyroid hormone or its main con- 
stituent and is found in a larger concentra- 
tion in thyroglobulin than elsewhere. 

The thyroid hormone is formed, presum- 
ably, in the cells of the thyroid gland, but its 
iodination could occur both in the cells and in 
the lumina. It has been shown that a com- 
pound with biologic properties similar to 
those of the thyroid hormone can be formed 
in the total absence of cells : 

Lerman and Salter? found that the incu- 
bation of serum albumin with elemental io- 
dine in vitro, without the addition of any en- 
zymes, would produce such a compound, and 
Reineke and Turner® observed that the iodi- 
nation of mild proteins could produce a com- 
pound with marked thyroidal activity. Wil- 
liams states, however, that in spite of the 
apparent éase with which thyroxin can be 
manufactured in nonthyroidal sites, the thy- 
roid gland is still necessary because of its ca- 
pacity to produce the hormone much more 
rapidly than other tissues or fluids and be- 
cause it stores in its follicles an extra supply 
which can be mobilized rapidly. 

The main functions of the thyroid hor- 
mone are to stimulate the metabolism, 
growth, development, and differentiation of 
tissues. It increases the rate of energy ex- 
change, as indicated by increased oxygen 
consumption, and promotes an increase in 
the rate of growth of essentially all the tis- 
sues of the body. It decreases the fatty acids, 
cholesterol, and phospholipids of the serum, 
and increases the demands for vitamins, min- 
erals, and water. 

Williams’ has summarized the more im- 
portant aspects of the physiology of the thy- 
roid gland as follows: 

1. The 
function is apparently set off by a deficiency 


stimulus for increased thyroid 
in thyroxin. The pituitary is stimulated, pre- 
sumably through the hypothalamus, to an 
increased production of thyrotropin; this 
causes (a) a more rapid transfer of thyroid 


4 FREDERICK C. CORDES 


hormone into the blood stream, (b) hyper- 
trophy and hyperplasia of the acinar cells, 
(c) an increase in thyroid iodide, (d) in- 
creased oxidation of iodide to iodine in the 
thyroid, (e) an increase in the rate of syn- 
thesis of diiodotyrosine and thyroxin, and 
(f) decreased storage of thyroid hormone. 

2. A decreased production of the thyroid 
hormone occurs when there is a deficiency in 
the body supply of iodine or when, in the 
presence of a normal supply of iodine, its 
synthesis is antagonized by one of the thio- 
ureas. 

3. With marked and prolonged stimula- 
tion, a varied response may occur in the acini. 
There may be varying degrees of hypertro- 
phy and hypotrophy and variations in the 
colloid to organic iodine ratios. 

4. Thyrotropin may be inactivated by thy- 
roid tissue or nascent iodine, and reactivated 
by thiouracil and other reducing agents. 

5. The exact nature of the thyroid hor- 
mone and its specific mechanism of action 
are unknown. 

6. There is an increase of a thyroxinlike 
substance in the blood and muscles of pa- 
tients with hyperthyroidism, and a decrease 
in those with hypothyroidism. 

Under normal conditions there is a state 
of equilibrium between the endocrine glands, 
each producing and secreting sufficient quan- 
tities of its hormone to meet the systemic 
needs. Thus, when the thyroxin output drops 
beneath the body need, the pituitary gland 
secretes thyrotropin to stimulate the thyroid 
gland to greater activity. When the thyroid 
activity is increased, there is a decrease in the 
output of thyrotropin. It is the disturbance of 
this balance over a long period of time that 
produces the exophthalmos of endocrine 
origin with which we are here concerned. 


PHYSIOLOGY OF THE EXOPHTHALMOS ASSOCI- 
ATED WITH THYROID DYSFUNCTION 


The association of exophthalmos with 
thyroid disease was first observed many 


years ago. Credit for the discovery is often 
given to Basedow (1840),* although it has 
been established that the association was de- 
scribed by Parry® in 1776 and by Graves in 
1835." In Osler’s opinion,’ the account left 
by Parry was so complete that it more justly 
entitled him to the honor of having been the 
first to identify exophthalmic goiter, but Zon- 
dek’ has pointed out that Basedow was the 
first to describe the exophthalmos as related 
to, and caused by, the goiter. 

There has been a good deal of speculation 
in the past as to the cause of the exophthal- 
mos associated with thyroid disease. In a re- 
view of the literature, Naffziger* found that 
the following causes had been suggested : (1) 
Increase of retrobulbar fat; (2) sympathetic 
stimulation of the smooth musculature of the 
orbit ; (3) abnormalities of Miller’s muscle ; 
(4) stasis of the lymph vessels of the orbit ; 
(5) retrobulbar venous engorgement; (6) 
varicosities of the orbital veins; (7) dilated 
orbital arteries, and (8) weakening and elon- 
gation of the ocular muscles. 

Tilley® attributed this type of exophthal- 
mos to the fact that the wide open lids ex- 
erted no restraint on the globe and thus per- 
mitted an increase in the orbital contents. 
None of these theories has satisfactorily ex- 
plained all cases. 

In 1920, Moore” reported the case of a 
woman who had severe ocular proptosis 
which resisted lid sutures and from which 
he removed a teaspoonful of edematous fat. 
This procedure made possible the approxi- 
mation of the lids. He observed that in this 
particular case the exophthalmos was due to 
retrobulbar pressure and concluded that this 
process, or some modification of it, was prob- 
ably the cause of the exophthalmos in 
Graves’ disease. 

The histologic examination of a portion of 
the inferior oblique muscle removed in the 
course of the procedure revealed pathologic 
changes similar to those subsequently de- 
scribed by Burch,"* Naffziger,* and others. 


In 1922, Moore** stated that the imme- 
diate cause of the exophthalmos in Graves’ 
disease was an increase of orbital fat, per- 
haps combined with edema of the tissues, 
and that there was no satisfactory evidence 
of any other cause. At about the same time 
there appeared in the literature the first re- 
ports of cases of progressive exophthalmos 
that had apparently been induced or aggra- 
vated by thyroidectomies for the alleviation 
of Graves’ disease. 

In 1944, Mulvany” presented a new con- 
cept of the anomaly. He classified the various 
forms of hyperthyroidism occurring spon- 
taneously in man in three categories: thyro- 
tropic, thyrotoxic, and thyropathic. 

The first, depending on pituitary control, 
is familiar as a physiologic and pathologic 
development in the latter third of pregnancy 
and in acromegaly. 

The second is exemplified in ,exophthal- 
mic goiter, a compound expression of hyper- 
thyroidism and sympatheticotonia which 
Mulvany felt was maintained independently 
of thyrotropic activity. 

The third, arising from local diseases of 
the thyroid gland, is often seen in early pha- 
ses of neoplasm, in infections, and in lym- 
phadenoid goiter. 

Mulvany™ stated that thyroid disease in 
only two of these categories appeared gen- 
erally to be associated with exophthalmos ; 
that is, (1) thyrotoxicosis proper and (2) 
thyroid disease of thyrotropic origin. He 
felt that these were two distinct diseases, one 
the result of thyrotoxicosis independent of 
hypophyseal control, and the other of pitu- 
itary origin. He was the first to point out 
that there were differences in the clinical 
findings and courses of these two forms of 
exophthalmos. 

Experimental exophthalmos has been pro- 
duced by a number of substances. Sellers and 
Ferguson** found that rats fed propylthi- 
ouracil for seven months developed exoph- 
thalmos. It disappeared during sleep, how- 
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ever, and showed no signs of inflammation, 
edema, or increased orbital fat. 

Loeb and Friedman’® and Marine and 
Rosen"’ showed that hyperthyroidism with 
exophthalmos could be produced by the in- 
jection of pituitary extract containing thyro- 
tropic hormone. 

Probably the most important work in this 
field has been done by Smelser,’*** who 
demonstrated that the easiest way to produce 
typical exophthalmos in guinea pigs was to 
remove the thyroid gland and, after recovery, 
to give the animal anterior pituitary extract ; 
a certain number developed exophthalmos 
spontaneously without the addition of the 
anterior pituitary hormone. An exophthal- 
mos could also be produced by the injection 
of large amounts of thyroxin. The response 
of the animals varied greatly, but all those 
that had been previously thyroidectomized 
promptly developed an exophthalmos ; its de- 
gree could be reduced by the use of both io- 
dine and thyroxin, and, since the animals 
under experimentation were hypothyroid ani- 
mals, these results seemed to indicate that the 
use of thyroid extract would act as a barrier 
against the further release of thyrotropic 
hormone. 

Similar views were expressed by Marine**’ 
who claimed that thyroid deficiency was one 
of two essential factors underlying the de- 
velopment of exophthalmos in Graves’ dis- 
ease, and by Brain*’ who stated that in ex- 
ophthalmic goiter the exophthalmos was not 
the result of the hyperthyroidism. 

Marine** made another interesting obser- 
vation. He noted that a greater degree of ex- 
ophthalmos appeared in those animals which 
were most active sexually, and concluded that 
the degree of functional activity of the inter- 
stitial cells, and possibly of the adrenal cor- 
tex, was an important factor in the develop- 
ment of exophthalmos. 


Mulvany™ felt that these conclusions 


offered for the first time an explanation of 
the absence of exophthalmos in other varie- 
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ties of thyrotropic hyperthyroidism. 

Smelser and Ozanics,” on the other hand 
concluded from their work that the experi- 
mental type of exophthalmos was not affected 
by the absence of gonads or by an excess of 
androgens. Gonadectomy, or testosterone ad- 
ministration, did not affect the protrusion of 
the eye or the mass of orbital tissue in the 
guinea pig, and injection of adrenal cortical 
hormone had no effect on the orbital tissue 
of either control or exophthalmic animals. 
Gonadectomy, in the female, did not influence 
the exophthalmos, but the administration of 
large amounts of estrogen reduced it in 10 of 
11 animals. Smelser and Ozanics regarded 
this finding as consistent with the generally 
higher incidence of progressive exophthal- 
mos in males and with its greater incidence 
in women in the menopausal age group than 
in younger women. 

In another series of guinea-pig experi- 
ments, these investigators*® found that ani- 
mals in which exophthalmos had been in- 
duced by thyroidectomy and injection of pi- 
tuitary extract developed edema of the orbital 
fat and to a lesser extent edema of the fat 
in other areas of the body. Fat in some areas 
of the body showed no change, however. If 
some of this unchanged fat was transplanted 
to the orbit of a guinea pig and exophthalmos 
was then produced, the transplanted fat did 
not develop edema, However, if orbital fat 
from one guinea pig was transplanted to the 
orbit of another guinea pig, this fat developed 
edema when exophthalmos was produced. 
From this it was concluded that the reaction 
of the orbital fat depended on its nature 
rather than on its location. 

Jefferies® injected various doses of pitui- 
tary extract into guinea pigs and found no 
differences, either in the exophthalmos or in 
the fat deposition in the livers, between in 
tact and thyroidectomized animals. 

This author™ studied further the effects 
of iodination of pituitary extract in relation 
to the thyrotropic exophthalmic, and fat- 
mobilizing principles. He found it possible to 


inhibit almost completely the thyrotropic ac- 
tivity of the extract on the thyroid gland 
of guinea pigs while maintaining consider- 
able exophthalmic and fat-mobilizing activ- 
ity, and concluded that the thyrotropic hor- 
mone might not be the chief or only factor 
in the pituitary which could produce exoph- 
thalmos and fat mobilization in the liver. The 
treatment of the extract with 
thiouracil partly restored its thyrotropic ac- 
tivity and slightly increased the exophthal- 


iodinated 


mos and fat-mobilizing effects. 

Ludwig, Boas, and Soffen** observed that 
the development of experimental exophthal- 
mos in the guinea pig was dependent on the 
accumulation of large quantities of inter- 
cellular ground substance and water in the 
connective tissue of the orbit. They found 
that there was an increase of hyaluronic acid, 
hexosamine, and water in these tissues. This 
is similar to the changes observed in localized 
myxedema in man and suggests a common 
mechanism for the two conditions. 

Asboe-Hansen and Iversen** found that 
the subcutaneous injection of large doses of 
thyrotropin into guinea pigs resulted in a 
general fat mobilization and an accumulation 
of fat in the liver, muscles, and kidneys 
within 24 hours. There was a collection of 
mast cells and of a mucopolysaccharide, prob- 
ably hyaluronic acid, in the connective tissue 
at the various sites, particularly in the retro- 
bulbar tissue. They felt that the capacity of 
hyaluronic acid to bind water might possibly 
explain the edema and proptosis. 

The exophthalmos-producing and liver-fat 
mobilizing effects of administering ACTH 
and (DOCA) to 
guinea pigs was studied by Jefferies.** He 
found no exophthalmos and no significant 
liver-fat deposition. Dayton*® also found ex- 
perimental exophthalmos in guinea pigs un 
affected by ACTH, but in Aterman’s” ex- 
perience the condition was worsened by both 
cortisone and ACTH. 

The weight of experimental evidence to 
date would seem to indicate that the effect 
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of the thyrotropic hormone is at least par- 
tially responsible for the production of the 
exophthalmos under consideration, 


CLINICAL DEFINITION OF ENDOCRINE 
EXOPHTHALMOS 


According to Mulvany’s'’ classification, 
there are two clinical types of endocrine ex- 
ophthalmos, “thyrotoxic” and “thyrotropic.” 
That the two types have a common basis, 
however, has been attested by Means, Hertz, 
and Williams,** Mann, * and others, and the 
underlying mechanism has been ably de- 
Martens®: Thyroid-stimulating 
hormone from the pituitary causes exoph- 


scribed by 


thalmos and also stimulates the thyroid gland 
to produce thyroxin, The thyroxin in turn 
inhibits the formation of thyroid-stimulating 
hormone by the pituitary. 

In so-called “thyrotoxic exophthalmos,” 
there is an excess of thyroid-stimulating hor- 
mone produced by the pituitary, possibly asa 
result of nervous stimulation through the 
hypothalamus. The excess thyroid-stimulat- 
ing hormone causes the normal thyroid to re- 
spond by hypertrophy and an excessive se- 
cretion of thyroid hormone, and also, in some 
50 percent of cases, initiates an exophthal- 
mos. There is also a sympathetic hypertonia, 
probably caused by thyrotoxin directly or 
by associated changes in the adrenals. The 
excessive thyroid hormone inhibits thyroid- 
stimulating hormone formation and this pre- 
vents the exophthalmos from progressing. 

In the “thyrotropic exophthalmos,” there 
is initially the same excessive production of 
thyroid-stimulating hormone, but for some 
unknown reason the thyroid gland is unable 
to respond normally with the production of 
large amounts of thyroid hormone. Unin- 
hibited by thyroid hormone, the pituitary 
continues to secrete still more thyroid-stimu- 
lating hormone and the exophthalmos pro- 
gresses. The thyroid gland becomes hyper- 
plastic but does not increase its output of 
thyroid hormone. In such a case the ex- 
ophthalmos continues to increase and at a 


certain point the pathologic process becomes 
irreversible, 

This was the case with the thyroidecto- 
mized guinea pigs already mentioned. In ad- 
dition, as Braley* has pointed out, there may 
be an increase in the production of thyroxin 
without a change in the secretion of the an- 
terior pituitary, in which case one may ex- 
pect hyperthyroidism without exophthalmos ; 
and there may also be a marked increase in 
the secretion of the anterior pituitary hor- 
mone without an appreciable increase in thy- 
roid gland secretion; in this event, the ex- 
ophthalmos is associated with a normal 
metabolic rate. 

For the purposes of the ensuing discus- 
sion, a somewhat different classification will 
be employed. In broad terms, the exophthal- 
mos under consideration will be considered 
as progressive or nonprogressive, since in 
my opinion the ocular changes that occur in 


thyrotoxicosis, and which include a mild, 


nonprogressive exophthalmos in some 50 
percent of cases only, should not be confused 
with the progressive disease ordinarily re- 
ferred to as “thyrotropic exophthalmos” in 
which, except in rare instances, an excess of 
thyroid-stimulating hormone is always to be 
found circulating in the blood. 


1. THE NONPROGRESSIVE EXOPHTHALMOS OF 
THYROTOXICOSIS 


Thyrotoxicosis occurs most commonly in 
young adults, and women are more often af- 
fected than men. The typical case presents 
an elevated metabolic rate, weight loss, tachy- 
cardia, and tremor. The ocular manifesta- 
tions include lid signs, eye signs, extraocular 
muscle changes, and nonprogressive exoph- 
thalmos in 50 percent of cases. 

Many lid signs have been described. 
Widening of the palpebral fissure ( Dalrym- 
ple’s sign) is due to lid retraction and results 
in a staring expression; according to Sof- 
fer,*’ it is noted in about 18 percent of pa- 
tients with diffuse goiter. Lid-lag (von 
Graefe’s sign) is much more frequent, oc- 
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curring in four of every five patients with 
toxic goiter. Other signs include infrequent 
blinking (Stellwag’s sign), absence of gaze 
(Jeffery), resistance to eversion of the lid 
(Gifford), and tremor of the closed lids 
( Rosenbach ). The mechanism of the produc- 
tion of these signs is unknown; they may 
be of central nervous origin or may be due 
to instability of autonomic innervation. 

The extraocular changes include weakness 
of convergence (Moebius), pigmentation of 
the skin of the lids ( Jellinek ), and dilatation 
of the pupil following the installation of 
adrenalin into the conjunctival sac (Loewi). 
The reason for these signs is also obscure. 

Myasthenia is a constant accompaniment 
of exophthalmic goiter. The eye muscles are 
affected to a greater extent than other skeletal 
muscles, and ocular palsies of individual mus- 
cles may occur. According to Mulvany,"* 
ptosis and interference with lateral move- 
ment are the most common myasthenic ef- 
fects. Lyle** states that in muscle paresis 
there is usually contracture of the direct 
antagonist rather than of the yoke muscle. 
He feels that the most common paresis is 
of the superior rectus, with inferior rectus 
fibrosis and contracture. Moore*® says that 
although paralysis of some of the external 
ocular muscles may occur, ophthalmoplegia 
interna does not. 

According to Woods,** exophthalmos de- 
velops in over half the patients with diffuse 
toxic goiter. The degree may be measured 
with the exophthalmometer. 

The average normal measurement with 
the Hertel exophthalmometer ranges from 11 
to 20 mm., and in some patients with thyro- 
toxicosis there may be an increase of from 
1.0 to 3.0 mm.; the increase is usually not 
more than 1.5 mm., and the exophthalmos 
is never progressive. Often, indeed, it is more 
apparent than real, because of the widening 
of the palpebral aperture by retraction of the 
lids. 

There is no evidence of increased retro- 
bulbar pressure; moreover, by firm and 


gentle pressure it is possible to push the 
globe back into the orbit. Congestive fea 
tures are also absent, lid edema and chemosis 
never occurring except as a result of local 
infection. The exophthalmos is rarely uni- 
lateral or asymmetric. The vision is normal, 
there is no change in the visual fields, the 
intraocular pressure is normal, and the signs 
associated with the thyrotoxicosis disappear 
after thyroidectomy (Dobyns,**). 


2. PROGRESSIVE EXOPHTH ALMOS 


Progressive (thyrotropic) exophthaimos 
develops during the course of a mild hyper- 
thyroidism, following 
spontaneously without a history of thyrotoxi- 
cosis. The condition has been described under 
a variety of titles which include exophthalmic 
ophthalmoplegia, malignant exophthalmos, 
progessive exophthalmos following thyroid- 
ectomy, and hyperophthalmopathic Graves’ 
disease. It affects middle-aged adults pri- 
marily and is more common in men than in 
women. According to Martens,**® the urine 
shows an excess of thyroid-stimulating hor- 
mone. 

Poppen** found that patients with toxic 
exophthalmos showed persistence of the ex- 
ophthalmos after thyroidectomy in 21 per- 
cent of cases, but an increase of the exoph- 
thalmos in only 1.1 percent. The time of ap- 
pearance of the progressive exophthalmos 
varied from two weeks to 25 years after the 
thyroid surgery. 

The signs of progressive (thyrotropic) ex- 
ophthalmos include true proptosis, photo- 
phobia, lacrimation, foreign-body sensation, 
bulging of the lids, retrobulbar resistance, 
extraocular muscle weakness, and diplopia. 
It is more likely to be unilateral than the non- 
progressive type and the bilateral cases are 
more often asymmetric. 

The proptosis is always real (never spuri- 
ous, as it often is in thyrotoxicosis), un- 
comfortable, and accompanied by the symp- 
toms already described. Lid spasm is absent 
so that the lids can be everted easily in the 


thyroidectomy, or 
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early stages. Definite retrobular resistance 
prevents the globe from being pushed back 
easily into the orbit. 

Early in the disease conjunctival edema 
and congestion make their appearance and 
progress in severe cases until corneal ulcera- 
tion ensues from pressure and exposure. 

As pointed out by Mulvany,"* the lacrimal 
gland is constantly affected by changes similar 
to those observed in the extraocular muscles. 
Naffziger* noted that in four of his cases 
the lacrimal glands were enlarged and readily 
palpable. 

Eye movements are affected early accord- 
ing to Mulvany,"* partly because of mechani- 
cal hindrance and partly as a result of 
muscle degeneration. The levator and orbicu- 
laris are usually spared. Upward movement 
of the eyes is disturbed most frequently, 
lateral movement less often, and depression 
least of all. Total immobility is not uncom- 
mon. The weakness of the ocular movements 
is not altered by prostigmine as it is in non- 
progressive exophthalmos, and the limitation 
of motion often becomes worse after thyroid- 
ectomy. 

From a clinical standpoint Mann** di- 
vided these cases into the following three 
groups: 

1. Progressive exophthalmos without pre- 
ceding thyroid disturbance ; that is, primary 
thyroxin defic‘ency with compensatory ex- 
cess of thyrotropic hormone. These cases re- 
spond well to thyroid extract and tarsor- 
rhaphy. 

2. Progressive exophthalmos with a his- 
tory of previously treated hyperthyroidism 
and subsequent excess of thyrotropic hor- 
mone. These are cases in which there has 
been an excess of thyroxin followed by thy- 
roid failure or thyroidectomy with subse- 
quent excess of thyrotropic hormone. 

3. Progressive exophthalmos in which an 
excess of thyroxin and an excess of thyro- 
tropic hormone arise simultaneously. 

Complications of progressive exophthal- 
mos. Localized areas of myxedema of the 


extremities may be associated with thyro- 
tropic exophthalmos. Miles and Forsey*’ 
found myxedema present in three percent of 
postthyroidectomy cases. Grynkewich and his 
co-workers** found the myxedema most 
commonly on the anterolateral surface of the 
lower leg. It may be an indication of future 
progression of the exophthalmos and should 
therefore be regarded as a warning signal, 
but it may also regress spontaneously. A clear 
relationship between thyrotropic exophthal- 
mos and myxedema was also observed by 
Scheie and Hedges.** 

Vail®’ found an associated myasthenia 
gravis and suggested a prostigmine test for 
every patient with thyrotropic exophthalmos. 
He also observed that some patients with 
thyrotropic exophthalmos showed acrome- 
galic facies. 
Beierwalters™ states that glaucoma is 
sometimes associated with malignant exoph- 
thalmos and that it is usually improved by 
control of the exophthalmos. Givner and his 
co-workers™ found an occasional rise of 
ocular tension because of pressure of the 
upper lid on the globe; they found no field 
loss, however, and felt that treatment of the 
glaucoma was unnecessary. 

Braley® made some interesting observa- 
tions on the intraocular pressure in endocrine 
exophthalmos. He found that in the nonpro- 
gressive (thyrotoxic) form, the intraocular 
pressure was never high, was in fact apt to 
be low (around 15 mm. Hg, Schigtz), and 
did not change with change of the position 
of the head. In the progressive (thyrotropic ) 
type, the tension was usually normal if the 


eyes were in the primary position of rest; if, 
however, with the patient on the table, the 
chin was elevated or depressed and the eyes 


fixed straight up, the tension rose. 
Although Brown and Schwartz™ reported 


an associated optic neuritis in one case of 


nonprogressive, thyrotropic exophthalmos, it 
is generally believed that there are no fundus 
changes in this form of the disease. In pro- 
gressive (thyrotropic) exophthalmos, how- 
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ever, Walsh® records observing papilledema, 
neuroretinal edema, and dilatation and tortu- 
osity of the retinal vessels. 

Dobyns** found that severe cases some- 
times showed papilledema or engorgement 
of the retinal veins, and Mulvany"* reported 
disc changes with resultant optic atrophy. 

In one patient which I observed personally, 
there were folds in the retina around the 
optic nerve and subsequent partial loss of 
vision and partial optic atrophy. 

In four of his six cases, Nafftziger* found 
changes in the optic nerves and retinas, es- 
pecially swelling of the nervehead, hemor- 
rhages, and atrophy. Mann” states that the 
intraocular signs include papilledema, retinal 
venous congestion, and partial optic atrophy. 

Nonspecific field changes and marked dimi- 
nution of visual acuity may occur in the 
more severe cases of progressive exophthal- 
mos. Naffziger* reported generalized contrac- 
tion of the fields in two cases and loss of the 
inferior half of the field in another. 

In one case observed by me, the loss of 
field was such that the right eye retained only 
a crescent in the 30 to 40-degree arc su- 
periorly ; the left eye showed a mild general 
contraction. 

Mulvany™ also regarded general contrac- 
tion of the fields due to disc changes as likely 
to occur in these cases. Ernst Fuchs® ex- 
plains these changes in the optic nerve as a 
result of undue stretching. If this stretching 
takes place gradually, the nerve fibers often 
accommodate themselves to it so that they 
preserve their conductivity, and the vision 
is maintained intact ; but if the exophthalmos 
increases rapidly, the traction on the optic 
nerve soon deprives it of its conducting 
power. 

Mann” expressed the opinion that the in- 
traocular signs and field defects could all be 
explained as pressure and traction effects. 

Effect of pregnancy. The behavior of thy- 
roid disorders during pregnancy is note- 
worthy. 

Givner, Bruger, and Lowenstein™ reported 


a case of a 34-year-old white woman whose 
exophthalmos had increased following thy- 
roidectomy but had finally stabilized. She 
subsequently became pregnant and at the be- 
ginning of the second trimester the exoph- 
thalmos showed improvement which con- 
tinued up to the time of delivery. Exophthal- 
mometer readings showed a recession of four 
mm. The baby was born with a severe exoph- 
thalmos which did not recede until the child 
was a year old. At the end of three years 
there was no evidence of exophthalmos in the 
child and the mother’s exophthalmos had 
remained at the new low level. 

Another interesting case was reported by 
Frisk and Josefsson."* A woman with thy- 
rotoxicosis treated with methylthiouracil be- 
came pregnant after 14 months of therapy. 
The treatment was continued throughout 
pregnancy. At birth the child showed no ab- 
normalities and the thyroid gland was not 
enlarged. In the second month of life a 
marked change in the temperament of the 
baby occurred simultaneously with the de- 
velopment of exophthalmos and a drop in 
blood cholesterol. The symptoms of excita- 
bility and exophthalmos decreased over the 
next seven months. The authors explained 
this as probably a result of the passage of 
thiouracil through the placenta with conse- 
quent blockage of the fetal synthesis of thy- 
roid hormone and increased activity of the 
fetal hypophysis. The thyroxin produced by 
the mother prevented myxedema of the fetus 
and helped suppress excessive thyrotropic 
activity. After birth and withdrawal of the 
thiouracil, the hyperfunction of the pituitary 
persisted for some time and gave rise to the 
exophthalmos and other symptoms. 

Effect of psychic trauma. Brain,”" Mann,” 
and others have observed that patients with 
endocrine exophthalmos frequently give a 
history of shock or worry. 

Givner and his associates™ state that an 
increase in the exophthalmos of hyperthy- 
roidism may be related in part to such fac- 
tors as security, frustration, violent emo- 
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tional trauma, and infection. In one of their 
cases the exophthalmos increased rapidly fol- 
lowing the mother’s agitation when her son, 
a navigator in the air force, was sent over- 
seas ; within six weeks her exophthalmos in- 
creased 2.5 mm. in one eye and 3.0 mm. in 
the other. 

Another example was that of a 29-year-old 
woman who took thyroid extract to induce 
loss of weight. She developed hyperthyroid- 
ism and acquired a stare. A thyroidectomy 
was performed and soon thereafter the ex- 
ophthalmos began to progress slowly. Nine 
months after operation her father became 
acutely ill and she attended him constantly. 
She then noted a rapid progression of the 
exophthalmos which reached 30 mm. in the 
right eye and 31 mm. in the left. 


3. HyPOPHYSEAL EXOPHTHALMOS WITHOUT 
THYROID DYSFUNCTION 


In his discussion of a case of unilateral 
hypophyseal exophthalmos, Iglesias®’ offers 
some interesting observations. In many cases 
of exophthalmos due to cerebral tumors, the 
lesions are hypophyseal tumors. If the ex- 
ophthalmos appears as the only symptom, 
without any hyperthyroid manifestations, it 
is difficult to conclude that it is due to the 
thyrotropic hormone since this hormone in- 
variably produces, in addition to the exoph- 
thalmos, more or less intense hyperthyroid 
manifestations. It is therefore possible, as 
has already been suggested, that the exoph- 
thalmos is due to a hormone distinct from 
the thyrotropic hormone, an “exophthalmos- 
causing” hormone. Among the cases of 
purely hypophyseal exophthalmos, the com- 
monest cause is a chromophobe adenoma. 

The case of progressive exophthalmos de- 
scribed by Medine® provides further evi- 
dence of the possibility of a purely hypophy- 
seal type of exophthalmos. In his patient it 
was not possible to show any abnormality of 
thyroid function, nor was it possible to 
demonstrate any disturbance in the relation- 
ship between the thyrotropic hormone and 
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the thyroid gland. He felt justified in con- 
cluding that in this case an excessive pro- 
duction of the pituitary factor was responsi- 
ble for the exophthalmos without a clinically 
significant increase in the thyrotropic factor. 

In 1934, Dunnington and Berke* de- 
scribed four cases of exophthalmos due to 
chronic orbital myositis. They were char- 
acterized by painless edema of the lids of 
gradual or sudden onset, moderate to severe 
exophthalmos, limitation of ocular move- 
ment, and inelasticity of the ocular muscles. 
Histologic examination revealed lympho- 
cytic infiltration, fibrosis, and degeneration of 
muscle fibers. Microscopically, the picture 
could not be differentiated from that of the 
progressive exophthalmos associated with 
thyroid disease. There was no evidence of 
thyroid disease, however, and no demon- 
strable cause for the condition. It is interest- 
ing to speculate that these cases may also 
have been the result of a special “exophthal- 
mos-causing” hormone. 


ASYMMETRIC AND UNILATERAL EXOPH- 


THALMOS 

Endocrine exophthalmos may be asym- 
metric or unilateral. At the Mayo Clinic, 
Drescher and Benedict®* found that 25 per- 
cent of the cases of asymmetric exophthal- 
mos were of endocrine origin and that the 
asymmetry in cases of endocrine origin 
rarely exceeded 7.0 mm. Selinger** stated 
that unilateral exophthalmos occurred in 
some 10 to 20 percent of cases of thyro- 
toxic goiter, but Rundle,** Bedrossian,” 
and others have reported the exophthal- 
mos of thyrotoxicosis as only occasionally 
asymmetric or unilateral, The progressive 
type is more likely to be unilateral and the 
bilateral cases are more often asymmetric. 

In the absence of other manifestations of 
endocrine disturbance, the diagnosis of uni- 
lateral cases or of those with marked asym- 
metry may be very difficult. According to 
Benedict,** the exophthalmos of exophthal- 
mic goiter may develop as much as several 
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months after a subclinical episode of mild 
exophthalmic goiter which has produced no 
noticeable general symptoms. 

Saltzman and Mellicker*’ reported a case 
of exophthalmos that preceded the appear- 
ance of thyrotoxic symptoms by 20 months. 
They were able to find eight similar cases in 
the literature and concluded that delays of 
this magnitude occur more frequently than 
reported. 

A case reported by Bedrossian® is in 
point. His patient, a 45-year-old man, had a 
right-sided exophthalmos that was diagnosed 
as an orbital tunior when the results of all 
studies were negative. The eye was enucle- 
ated and an examination of the orbital tissue 
showed an inflammatory process. A year 
later, the left eye showed similar changes but 
at this time a diagnosis of progressive (thy- 
rotropic ) exophthalmos could be made. A re- 
examination of the slide of the enucleated 
right eye revealed histopathologic findings 
consistent with thyrotropic exophthalmos. 


PATHOLOGY 

The histopathology of endocrine exoph- 
thalmos has been subjected to considerable 
study with general agreement as to the char- 
acteristic findings. 
PATHOLOGY OF NONPROGRESSIVE EXOPH- 

THALMOS 

According to Mulvany,"* the exophthalmos 
of thyrotoxicosis is caused by spastic con- 
traction of Landstrom’s and Miller’s orbital 
muscles, combined with a so-called “myas- 
thenia” of the extraocular muscles, and is 


characterized by normal orbital contents, ab- 


sence of intraorbital edema, spastic retrac- 
tion of the lids, and degeneration of the 
extraocular muscles of a kind sharply differ- 
ent from that found in the thyrotropic type. 

Bedrossian® states that in the exophthal- 
mos of thyrotoxicosis there is a general wast- 
ing of muscle fibers with loss of striation, 
fibrillation, and amorphous granulation of 
the sarcoplasm. The muscles are normal in 
size. There is no edema or round-cell infiltra- 


tion but there is an increase in the amount 
of muscle and orbital fat. Fischer® reported 
a “true parenchymatous degeneration” in 
sections of recti muscles from eyes removed 


from cases of goiter. 


PATHOLOGY OF PROGRESSIVE EXOPHTHALMOS 


Mulvany"™ attributes the thyrotropic type 
of exophthalmos to an increase of orbital 
contents with hypertrophy and degeneration 
of the orbital striated musculature. Bedros- 
sian®’ describes the muscles as much larger 
than normal and as showing interstitial fibro- 
sis, edema, and chronic inflammatory lympho- 
cytic infiltration, often in perivascular form. 
In my own experience the examined muscles 
have been found to be markedly enlarged. 

Gleason®’ reported an idiopathic myositis 
with muscles eight times the normal size. 
Falconer and Alexander” found edema of 
the interstitial tissue of the muscle, often as- 
sociated with degenerative changes in the 
muscle fibers and with lymphocytic infiltra- 
tion, focal or diffuse or both. They described 
a subsequent increase in fibrous tissue which 
replaced the degenerated muscle fibers and 
thickened the fibrous septa and sheaths. 

In confirmation of the observations of 
other investigators, Falconer and Alexander” 
also found an excess of pituitary thyrotropic 
hormone circulating in the blood of patients 
with progressive (thyrotropic) exophthal- 
mos. The hormone has also been found in the 
blood of most patients who have undergone 
thyroidectomies or thiouracil therapy for 
toxic goiter, 


TREATMENT 


The treatment of endocrine exophthalmos 
varies according to the type of exophthalmos 
involved, whether nonprogressive or progres- 
sive, and will be discussed accordingly. 


TREATMENT OF THE NONPROGRESSIVE EX- 


OPHTHALMOS OF THYROTOXICOSIS 


Medical treatment. The accepted modes of 
medical treatment include, according to Sof- 
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fer,*' the administration of iodine, of the 
thiourea derivatives, and of radioactive io- 
dine. 

Although iodine was used in the treatment 
of Graves’ disease as early as the 19th cen- 
tury, it was not until Plummer’s " report in 
1923 that it took its proper place in the treat- 
ment of the condition, particularly so far as 


71 


the operative management of thyrotoxicosis 
was concerned. As has already been stated, 
the effect of iodine is to inactivate thyro- 
tropin; its prolonged use may be associated 
with exacerbations of the disease. 

The Astwood™ 


others of the goitrogenic and hypothyroid- 


demonstration of and 
inducing potentialities of the thiourea deriva- 
tives was followed by the widespread use of 
these drugs in the treatment of thyrotoxico- 
sis. The preparation most widely used is 
thiouracil. The major disadvantage of the 
thiourea derivatives is the relatively high in- 
cidence of the toxic*reactions they induce. 
According to Soffer,*' propylthiouracil is the 
most satisfactory of the presently available 
thiourea compounds, the incidence of toxic 
reactions from it being about two percent 
only. Agranulocytosis is uncommon but does 
oceur. 

Jones™ found that applications of from 
200 to 1,000 r to the orbits had some value 
in treating the exophthalmos of thyrotoxico- 
sis, but X-ray treatment to the thyroid has 
been almost entirely abandoned as a thera- 
peutic procedure in thyrotoxicosis since the 
introduction of radioiodine. 

Radioactive iodine has proven to be so ef- 
fective, indeed, that according to Soffer* it 
may in time replace the other forms of 
therapy in use today. Its effectiveness de- 
pends upon the capacity of the thyroid to 
concentrate iodine in its structure. Accord- 
ing to Williams,"* the most serious problem 
with radioiodotherapeusis is to select the ap- 
propriate dosage; there is only a narrow 
margin between an excessive dosage and a 
deficient dosage. 

Surgical treatment. The results of the 
surgical treatment of hyperthyroidism are 


excellent in the properly prepared patient. 
According to Cattell,’’ a permanent cure is 
effected in 95 percent of cases. As Williams" 
points out, however, surgery causes death 
more often than do the other forms of treat- 
ment, and it can cause vocal cord paralysis 


and tetany; it necessitates hospitalization, 


moreover, and is more emotionally and physi- 
cally upsetting to the patient than medical 
treatment. 

Effect of thyrotoxicosis therapy on associ- 
ated exophthalmos. The effect of the treat- 
ment of thyrotoxicosis on the associated ex- 
ophthalmos has been reported by a number of 
observers. In over 60 percent of Dobyns’ 
patients treated with thiouracil, the exoph- 
thalmos increased more than one mm. ; this 
was in contrast to the increase in only 10 per- 
cent of patients similarly treated by Beier- 
walters."’ After X-ray treatment the exoph- 
thalmos in 20 percent of Soley’s’* patients 
progressed. 

Soley, Miller, and Foreman” found a 
measured increase of the exophthalmos in 
30 percent of the patients treated with radio- 
active iodine, in 26 percent of those treated 
with X rays, and in from 40 to 50 percent 
of those that had been subjected to subtotal 
thyroidectomy. 

The rather general impression has been 
that exophthalmos improves after subtotal 
thyroidectomy. This impression of improve- 
ment is partly the result of the disappearance 
of lid retraction and other lid signs. Careful 
exophthalmometer readings, however, show 
that between 75 and 97 percent of patients 
show a postoperative increase in the ocular 
protrusion.”® 

Givner and his associates® reported that 
ergotamine tartrate (1.0 mg., twice daily) 
reduced the stare with narrowing of the 
palpebral fissure but that the effects were 
transient only. Detroit” treated a patient 
with estrone and radiotherapy of the retro- 
ocular tissues; the exophthalmos regressed, 
but there was no change in the hyperthyroid- 
ism. 

In the purely thyrotoxic type of case the 
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exophthalmos rarely becomes excessive so 
that an increase following therapy only oc- 
casionally poses a real problem. Cosmetic 
operations such as tarsorrhaphy may be per- 
formed in treated cases to improve the ap- 
pearance. 


TREATMENT OF PROGRESSIVE EXOPHTHALMOS 


Progressive (thyrotropic ) exophthalmos is 
a much more serious therapeutic problem. 
As pointed out by Falconer and Alexander,” 
and by Dunnington and Berke,” the condi- 
tion often appears to be self-limiting even 
though the regression may be incomplete. 
Because of this tendency, care must be exer- 
cised not to credit a therapeutic procedure in 
use at the time with what may be spontane- 
ous improvement. 

Thyroid therapy has been advocated for 
thyrotropic Martens® 
ported fair success with thyroid hormone and 
ovarian hormone, and Craig*' reported two 
cases of moderate exophthalmos and hypo- 
thyroidism treated by thyroid hormone and 
Lugol’s solution with regression of the ex- 
ophthalmos. 

The majority of authorities feel that thy- 
roid therapy is of little value in these cases, 
however. Thomas and Woods* reported 
failure with thyroid administration in five 
patients with progressive exophthalmos fol- 


exophthalmos. 


lowing thyroidectomy. 

Falconer and Alexander” go so far as to 
say that in their experience thyroid therapy 
has neither prevented the development of 
the condition nor noticeably influenced its 
progress. One of their patients actually de- 
veloped progressive exophthalmos after she 
had been taking thyroid regularly for more 
than two years to keep her weight down. 

Mann” states emphatically that the cases 
she classifies as Group III (in which exces- 
sive thyroxin and excessive thyrotropic hor- 
mone arise simultaneously) cannot be given 
thyroid extract. 

Thomas® reports that in 
progressive exophthalmos, propylthiouracil 


one case of 


seemed to slow the progress. In reports of 
single cases, however, one must always bear 
in mind the apparent self-limitation of some 
cases. 

Stilbestrol and testosterone have apparently 
arrested or improved the disorder in some 
instances*®® but in Falconer and Alexander's 
series” they were of no benefit. 

It has been reported that cortisone and 
ACTH may be beneficial. As has already 
been stated, however, Aterman®® and others 
found experimental exophthalmos in guinea 
pigs worsened by these drugs, and in a sym- 
posium* on the management of endocrine 
exophthalmos, Aterman reported that corti- 
sone and ACTH aggravated the condition. 

One therapeutic that 
should not be forgotten is limitation of fluids, 
elevation of the head of the bed, and quiet, all 
of which exert a favorable effect on orbital 


simple program 


edema. 

Experience has shown that the exophthal- 
mos due primarily to excessive thyrotropin 
is frequently aggravated by thyroidectomy. 
Because of this, Soffer,** Martens,®® Her- 
mann,” and many others have stated that 
in the thyrotropic type of exophthalmos, sub- 
total thyroidectomy is contraindicated, and 
Falconer and Alexander’ and others have 
come to feel that in patients with toxic goiter 
who also present some of the signs of excess 
thyroid-stimulating hormone, as opposed to 
mere lid retraction, it is wise to avoid thy- 
roidectomy altogether. 

Detroit” found that radiation therapy to 
the retro-ocular tissues caused regression of 
the exophthalmos, but no change in the 
hyperthyroidism. The results of irradiating 
the pituitary in these cases have varied. 

Martens” reported poor results but Zonde 
and Ticho™ described a case of progressive 
exophthalmos associated with myasthenia 
gravis in which the pituitary received 3,000 r 
with marked improvement in the myasthenia 
and the exophthalmos. 

On the basis of 37 cases found in the 
literature, Dobyns*® also says that X-ray 
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therapy of the pituitary is of value. 
Beierwalters™ gave X-ray therapy to 11 
patients with progressive exophthalmos. He 
used 700 r through each of two temporal 
portals; the only side effects were transient 
epilation and headache. In eight of the pa- 
tients there was a significant decrease (aver- 
age 5.5 mm.) in the exophthalmos ; the post- 
irradiation recession began at three months 
on the average, with the average maximum 
recession occurring at the end of 12 months. 
Hermann™ reported treating 12 cases of 
pituitary exophthalmos with radiation of the 
pituitary. With the “most rigid standard of 
assessment” she stated that seven of the 12 
were improved, four dramatically and three 
moderately ; she felt it could not be said with 
certainty, however, that the X-radiation was 


solely responsible for the improvement in 


the last three. 

At the University of California, Low- 
Beer treated 11 patients with progressive ex- 
ophthalmos with radiation to the pituitary. 
The treatment in no way affected the exoph- 
thalmos and no thyroidal endocrine effects 
were observed but the patients volunteered 
that they felt better; they no longer had 
headache, photophobia, or epiphora. All of 
them were observed for a period of six 
months after completion of the radiation. 

Dr. Morris Daley, who is in charge of the 
thyroid clinic, stated that in his opinion the 
discrepancy between these results and some 
that have been reported is probably due to 
the fact that the University of California 
cases were of relatively long-standing exoph- 
thalmos with probably irreversible muscle 
changes. 

Beierwalters™ emphasizes that if exoph- 
thalmos has been present for 18 months, X- 
ray therapy is likely to fail. 


SURGERY FOR OCULAR COMPLICATIONS 


Under certain conditions ocular surgery is 
indicated in endocrine exophthalmos to con- 
serve vision and protect the cornea from ex- 
posure. 


Nonprogressive exophthalmos of thyro- 
toxicosis. On some occasions there may be 
such excessive retraction of the upper lid in 
thyrotoxicosis that surgery is required for 
protection of the cornea. In this event the use 
of a lateral tarsorrhaphy is very effective. 
There may also be dislocation of the globe 
owing to the wide palpebral fissure and the 
laxity of the extraocular muscles, Tarsor- 
rhaphy may be very helpful and may also be 
indicated for cosmetic improvement. Mul- 
vany"* states that tarsorrhaphy is useful in 
cases of corneal ulceration but that if there 
is sepsis the tension must be relieved. 

Progressive exophthalmos. In a certain 
percentage of cases of progressive exoph- 
thalmos, the lids ultimately fail to cover the 
eye completely and the cornea is exposed, If 
not cared for, this invariably results in 
corneal ulceration, infection, and eventual 
blindness. A number of surgical procedures 
have been tried in these cases, including 
tarsorrhaphy, canthotomy, plastic operations 
on the conjunctiva, incisions of the lids, re- 
moval of orbital fat, the Kronlein operation, 
and Naffziger’s complete removal of the 
orbital roof. More recently radical ethmoi- 


dectomy and a temporal decompression of 
the orbit have also been advocated. 

Mann™ is strongly in favor of lateral 
tarsorrhaphy. She treated a series of cases 
with endocrine products and sedative ther- 
apy, with and without tarsorrhaphy. No 


eyes were lost in 18 consecutive cases. Her- 
mann*® states that tarsorrhaphy alone can- 
not be expected to remedy rapidly raising in- 
traorbital pressure, Whenever the eye cannot 
be closed and there is evidence of further 
progression of the exophthalmos, a combina- 
tion of orbital decompression with tarsor- 
rhaphy should be employed. 

Mulvany™ feels that tarsorrhaphy may ag- 
gravate the corneal damage and hasten loss 
of the eye. In his opinion immediate orbital 
decompression is required in these cases if 
the vision and the globe are to be conserved. 
Tarsorrhaphy would seem to have a definite 
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place, however, in severe cases, in which the 
progress of the exophthalmos has been ar- 
rested but in which there is difficulty in clos- 
ing the lids. 

The most generally used surgical pro- 
cedure in these extreme cases is the Naff- 
ziger orbital decompression. The operative 
procedure consists of a complete removal of 
the orbital roof and lateral wall of the orbit 
by means of an intracranial approach. The 
orbital fascia is opened for purposes of de- 
compression and to permit expansion of the 
contents of the orbit. Convalescence is char- 
acterized by a transient increase in the edema 
of the lids and conjunctiva. As it subsides the 
proptosis gradually lessens, and the recession 
of the globe, usually amounting to between 
2.0 and 7.0 mm., 
months. The operation is followed by early 


continues over many 
improvement in vision, subsidence of papil- 
litis, and disappearance of hemorrhages. The 
globe shows a faint pulsation of which the 
patient is unaware. 

Poppen® reported a series of 66 cases of 
orbital decompression with no operative 
mortality. In his series the reduction of the 
exophthalmos ranged from 4.0 to 10 mm. 
after the decompression. Givner and his as- 
sociates™ stress the importance of uncapping 
the optic foramen if there is visual loss. 

There are several reports in the literature 
of vision being helped by orbital decompres- 
sion in the presence of papilledema, but 
Law® felt that in the 
operation was a failure. It is at all events a 
major procedure carrying an operative risk 
so that it should be reserved for extreme 


this circumstance 


cases. 

Hermann points out that the chief aim of 
orbital decompression is to relieve orbital 
edema and thereby to restore adequate drain- 
age of the extraorbital tissues as well. She 
feels the operation should be reserved for pa- 
tients who show rapidly increasing conges- 
tive changes with edema of the optic disc, or 
a visual defect from stretching of the optic 
nerve or retinal detachment. 

In an attempt to evaluate the operation, 


Falconer and Alexander” record that in 
some cases it produces apparently striking 
results, that in others the eyeball does not 
recede, and that in still others, after a period 
of temporary recession, the eyeball protrudes 
once more as the pathologic process within 
the orbit advances. They were unable to fore- 
tell in individual cases the exact effect the 
operation would have. They conclude that in 
certain circumstances, as when ocular pro- 
trusion has been sufficient to produce corneal 
ulceration, the operation has proved a useful 
adjunct to treatment in spite of its limitations 
but that it is not the panacea which some au- 
horities have claimed. They also suggest the 
more frequent use of lateral tarsorrhaphy as 
a palliative measure. 

Medine® reports an interesting case in 
which the use of X ray to the orbits follow- 
ing orbital decompression reduced the ex- 
ophthalmos. 

Martens” that 
ethmoidectomy has had some value as a de- 


states radical external 
compression operation for the orbit. It is a 
less formidable procedure, produces little 
scarring, and does not result in a pulsating 
globe. 

Guyton*’ states that decompression into 
the subzygomatic or temporal fossa is as 
efficacious as intracranial decompression. He 
regards it as the least hazardous of the vari- 
ous decompression procedures since it is 


performed extracranially, in an aseptic field, 
and without danger to any important struc- 
tures. He feels that, because of its benign 
nature, this operation can be recommended 


for patients desiring cosmetic improvement 
of exophthalmic disfigurement as well as for 
those threatened with impairment of visual 
function. 

Naffziger,“* however, feels that temporal 
decompression does not produce sufficient 
space for expansion to be effective in those 
cases in which it is performed to relieve the 
danger of visual loss. 

One other procedure has a place in the 
surgery of endocrine exophthalmos. This is 
the modified Snellen suture for prolapsed 
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chemotic conjunctiva advocated by Laval and 
Schneider.*® Occasionally after orbital de- 
compression the redundant chemotic con- 
junctiva does not recede and the danger of 
corneal ulcer is increased. In such cases the 
following procedure is indicated : 

After installation of pontocaine, cotton 
pledgets saturated with adrenalin 1 :1,000 are 
applied to the prolapsed conjunctiva. This 
causes a reduction of chemosis so that the 
conjunctiva can be inverted with a muscle 
hook. A 3-0 black silk horizontal suture is 
inserted into the conjunctiva at the junction 
of the middle with the inner and outer thirds 
and 10 mm. from the lid margins. Each arm 
of the suture is then carried through the 
periosteum at the inferior orbital ridge and 
out through the skin of the cheek, and is tied 
over cotton. The sutures are removed on the 
12th postoperative day. The 
has the twofold purpose of restoring the pro- 
lapsed conjunctiva and of reforming the in- 


procedure 


ferior fornix. 


SUMMARY 


The experimental work of many observers 
has shown rather conclusively that in exoph- 
thalmos of endocrine origin there is a dis- 
turbance in the balance between thyroxin 
(the thyroid hormone) and the thyrotropic 
hormone of the pituitary. The exophthalmos 


appears to be definitely associated with pitu- 


itary dysfunction and the proptosis occurs 
primarily in association with pituitary baso- 
phil excess. All of this work has changed 
earlier concepts of the condition and has 
necessitated the revision of many of our 
ideas on how to care for the affected eyes. 
The clinical picture of endocrine exoph- 
thalmos has summarized by 
Mann.” A pseudoproptosis of the globe may 
be produced by lid retraction alone and in 
the early stages of thyrotoxicosis is very 
difficult to distinguish from the true propto- 
sis which occurs when the pituitary thyro- 
tropin level is high as well as the level of 
thyroxin. The degree of lid edema is helpful 
in determining the relative amounts of lid 


been well 


retraction and proptosis present. The prop- 
tosis occurs primarily in association with 
thyrotropic hormone excess and may be in- 
duced by hypothalamic stimuli, as in the 
progressive (thyrotropic) exophthalmos fol- 
lowing fright or shock, or may be a part of 
a generalized anterior lobe dysfunction; the 
patient then shows signs of acromegaly and 
often of diabetes. 

Progressive exophthalmos may complicate 
thyrotoxicosis or follow thyroidectomy. It 
may be associated with either a high or a low 
basal metabolic rate depending on the re- 
sponse of the thyroid to the increase in the 
amount of thyrotropin in the circulation, It 
may be accompanied by lid lag, lid retraction, 
or ptosis, as the thyroid response may de- 
termine. It may be unilateral and may or may 
not be accompanied by impaired ocular move- 
ment. In severe cases closure of the lids may 
be prevented and this may lead to corneal 
ulceration. 

Although there are two clinical types of 
that have 
“thyrotoxic” and “thyro- 
the present tendency is to regard 


endocrine been 
designated as 
tropic,” 
them as fundamentally the same and differ- 
ent only in course and degree. The difference 
between them depends on the fact that in 
some cases of excessive thyroid-stimulating 


exophthalmos 


hormone there is an accompanying disturb- 
ance of the thyroid gland; in these cases 
there is almost always a demonstrable excess 
of thyroid-stimulating hormone circulating 
in the blood. For such cases it would seem 
appropriate to apply the term “progressive 
exophthalmos,” reserving the term “non- 
progressive exophthalmos,” or perhaps “thy- 
rotoxic exophthalmos” for those cases in 
which a mild exophthalmos results from an 
uncomplicated thyrotoxicosis; in these there 
is no excess of thyroid-stimulating hormone 
to be found circulating in the blood. 

The presence of exophthalmos in cases of 
hypophyseal tumors in which no dysfunction 
of the relationship between thyroxin and 
thyrotropin can be demonstrated, and the 
rare case of exophthalmos in which there 
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appears to be no imbalance between the 
hormones, has led to the theory of an exoph- 
thalmos-producing hormone distinct from the 
thyrotropic hormone. In the vast majority of 
cases, however, it is possible to demonstrate 
an excess of pituitary thyrotropic hormone 
circulating in the blood of patients with 
thyrotropic exophthalmos and of patients 
after thyroidectomy or thiouracil therapy. 
There is still considerable confusion re- 
garding classification of types and nomen- 
clature. For example, Falconer and Alex- 
ander were unable to make the histologic 
distinction between thyrotropic and thyro- 
toxic cases that was described by Mulvany. 
Their patients were all “advanced cases . . . 
referred to a neurosurgical unit because ex- 
posure keratitis had appeared or was deemed 
imminent.” A review of the cases from-which 
they had obtained material for microscopic 
study seems to indicate that they were of the 
type usually referred to as thyrotropic (pro- 
gressive), but the authors’ contention that 


progressive exophthalmos is a single entity 
which can occur in association with, or in- 
dependently of, enlargement of the thyroid 
ard thyrotoxicosis, would seem to be ac- 


ceptable. 

In evaluating the treatment of these cases 
it must be borne in mind that a single case 
report may be misleading in view of the 
tendency of the condition to be self-limiting. 

In the treatment of thyrotoxicosis, thy- 
roidectomy is justified if the urine shows little 
or no evidence of thyrotropic activity, the 
basal metabolic rate is high, the typical lid 
signs are present, the exophthalmos is mini- 
mal, and there are no congestive signs, lid 
edema, or chemosis, and no orbital resistance. 
It should be remembered that an apparent 
exophthalmos may be only a pseudoexoph- 
thalmos from lid retraction. In this connec- 
tion it should be re-emphasized that the ex- 
ophthalmos of thyrotoxicosis, which occurs 
in some 50 percent of cases only, is rarely 
over 3.0 mm., is usually not more than 1.5 
mm., and is never progressive. 

One authority states that in patients with 


toxic goiter presenting definite ocular pro- 
trusion, as opposed to mere lid retraction, it 
is wise to avoid thyroidectomy altogether. In 
these cases the use of iodine, the thiourea 
derivatives, and radioactive iodine may be of 
great value. In cases of marked lid retraction 
it may be necessary to do a lateral tarsor- 
rhaphy to protect the cornea. This procedure 
may also be indicated for cosmetic improve- 
ment on psychologic grounds. 

Thyroid therapy has been advocated for 
the treatment of progressive exophthalmos 
but most authorities regard it as ineffective 
and as definitely contraindicated in those 
cases in which 
thyroxin and thyrotropin obtain. Thyroidec- 
tomy frequently aggravates progressive ex- 
ophthalmos and is to be avoided. Other thera- 
peutic measures, including stilbestrol, tes- 


a simultaneous excess of 


tosterone, cortisone, and ACTH, have been 
tried with no apparent success, 

Radiation of the pituitary is at present re- 
ceiving considerable attention. Some of the 
reports are encouraging but it has been stated 
that if the exophthalmos has existed for 18 
months, X-ray therapy will probably fail. 
Evaluation of this therapeutic method must 
at all events wait on further experience with 
it. 

If the exophthalmos has progressed until 
there is danger of corneal ulceration, or if 
there is loss of field or of vision due to edema 
or to stretching of the optic nerve, surgery is 
indicated. While there are those who advo- 
cate lateral tarsorrhaphy, the majority agree 
that the orbital decompression of Naffziger, 
while no panacea, is the procedure of choice. 

Although there still exists a great deal of 
confusion regarding endocrine exophthalmos, 
the very extensive researches of recent years 
have illuminated the problem and given us an 
appreciably clearer understanding of it. One 
of the most important things we have learned 
is that exhaustive study of the case in hand 
may be decisive in indicating the therapeutic 
course that will preserve the patient’s vision. 
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A NEW TREPHINING OPERATION 


FrepertcK H. Vernorrr, M.D., Paut A. CHANDLER, M.D. 
Boston, Massachusetts 


INTRODUCTION other, it is simpler and far less traumatizing 
than the technique described by Elliot and 
still generally employed. 

The new features of the operation depend 
upon utilization of the elasticity of the con- 
junctiva to minimize the necessary dissection 


Cutting a hole in the sclera is not the only 
important part of a trephining operation. 
Equally important is that part of the tech- 
nique upon which largely depends persistence 
of the hole and continuance of adequate sub- 
conjunctival drainage. 

The senior writer,* in 1936, described a 
technique which he still believes to be the 
simplest and best for attaining these ends. 
However, the technique involves the possible 
danger of the corneal suture pulling out, es- 
pecially if it has not been well inserted. In the 
experience of the senior writer, this danger 
has been negligible but, about one year ago, 
to avoid it entirely, he devised a different 
technique. Although not as simple as the 


and to gain the best possible coverage for the 
trephining hole. The bulbar conjunctiva is 
grasped with forceps at a point six to eight 
mm, above the corneal limbus and pulled 
down until the conjunctiva overlaps the 
cornea four or five mm. Then a small open- 
ing, just large enough to admit the trephine 
blade, is made in the conjunctiva and Tenon’s 
capsule just above the limbus. Through this 
opening the tissue is undermined at the 
scleral level down to the limbus, and the 
cornea is “split,” if this further procedure is 
deemed advantageous. The sclera is then 


* Verhoeff, F. H.: A new conjunctival flap for ; ad . 
trephining operations. Am. J. Ophth., 19:46, 1936. trephined, an iridectomy done, the con- 
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junctiva is allowed to retract and the hole in 
it is tightly closed by suturing. 
PRESENT TECH NIQUE 

Before the senior writer had actually per- 
formed this operation he described it tothe 
junior writer who was so impressed by its 
obvious advantages that he began to employ 
it at his earliest opportunity. Following are 
some of the details in technique arrived at by 
his experience with the operation: 

Anesthesia by retrobulbar injection is em- 
ployed as in a cataract operation. This lowers 
the intraocular pressure. To restore the pres- 
sure to normal and, at the same time, deepen 
the anterior chamber, the latter is injected 
with normal salt solution, after first evacuat- 
ing the aqueous through a beveled corneal 
incision made with a small knife. 

To pull the conjunctiva down it should be 
grasped as superficially as possible. The best 
point at which to grasp it is determined by 
trial in each individual case and depends on 
the looseness and elasticity of the tissues. 
If a superior rectus bridle suture has been 
used, it should be completely loose at this 
stage so as to allow free mobility of con- 
junctiva and Tenon’s capsule. 

After the conjunctiva has been pulled 
down over the cornea, the forceps is trans- 
ferred to the hand of an assistant who main- 
tains the grasp. Then the operator grasps the 
conjunctiva farther back with another for- 
ceps and, with scissors, snips a small hole in 
the conjunctiva and underlying Tenon’s cap- 
sule. The sclera is thus exposed directly 
above the limbus. 

“Splitting” of the cornea may then be done 
if desired. To facilitate the splitting and to 
find the correct line of cleavage the assistant 
pulls the conjunctiva up at right angles to the 
cornea, 

When the trephine opening is being made, 
the conjunctiva is again stretched down over 
the cornea. The sclera is trephined with a 
1.5-mm. trephine and then a_button-hole 
iridectomy is done. The conjunctival hole is 


closed with a catgut mattress suture. 

Atropine solution is instilled, antibiotic 
ointment applied, and the eye bandaged. The 
bandage is removed the next day and the 
patient is discharged from the hospital, un- 
less the anterior chamber is found abolished 
or the patient lives too far away. 


RESULTS 


Thus far the junior writer has performed 
the operation in five cases of chronic open- 
angle glaucoma. Bleeding during the opera- 
tion was minimal. There appeared to be less 
postoperative reaction than after the conven- 
tional method. The operation required only 
five to 10 minutes. 

In three eyes the anterior chamber was 
well formed during the postoperative period. 
In one eye it was flat at the first dressing but 
reformed in 48 hours. In one eye the an- 
terior chamber remained flat for five days 
and was then caused to reform by release of 
the subchoroidal fluid and air injection into 
the chamber. This delay in reformation of 
the anterior chamber was not due to leakage 
through the conjunctival wound but, evi- 
dently, to subconjunctival drainage tempo- 
rarily too abundant for this particular eye. 


COMMENT 


These cases are, of course, too few and too 
recent to afford, in themselves, conclusive 
evidence as to the value of the operation. 
Nevertheless, since they reveal no features 
of the operation that are objectionable, and 
show that it can easily be carried out as 
planned, they make, in view of the obvious 
advantages of the operation, its early publi- 
cation desirable. 

Judging by the amount of traumatism to 
the tissue over and around the trephining 
hole, it is more than reasonable to expect 
that, in a large series of cases, the drainage 
would be better, the “blebs” less often vesicu- 
lar, and hole closure less frequent, after the 
new than after the conventional operation. 

395 Commonwealth Avenue (15). 
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ARGYLL ROBERTSON PUPIL* 


FOLLOWING HERPES ZOSTER OPHTHALMICUS: WITH REMARKS ON THE 
EFFERENT PUPILLARY PATHWAYS 


Howarp A. Nagutn, M.D. 
Baltimore, Maryland 


Pupillary constriction to light and ac- 
commodation-convergence (near reaction) 
have probably been recognized since an- 
tiquity. Credit is usually given to Father 
Paul of Venice’ in the early 17th century for 
discovering the light reflex. Pupillary con- 
striction to accommodation-convergence was 


very well described by Porterfield’ in the 


18th century. 

In 1869 Douglas Argyll Robertson re- 
ported a series of cases with loss of the re- 
flex to light but with preservation of con- 
striction to accommodation-convergence. 
Since 1869, the observation has been re- 
peatedly confirmed and is widely known as 
the Argyll Robertson pupil. An enormous 
literature has accumulated on the subject and 
there has been a great deal of controversy on 
the diagnostic significance of the abnormality 
and the anatomic site of the responsible 
lesion. 

The loss of pupillary constriction to light 
with preservation of pupillary constriction 
to accommodation has been observed in a 
number of disease processes, and in a num- 
ber of clinical variations. It has been re- 
diabetes,‘ disseminated 
ocular 


ported in syphilis, 
third-nerve 
trauma,’ herpes zoster ophthalmicus,* and a 


sclerosis,° paralysis,® 
number of other diseases. 

It has been reported with small pupils, 
medium-sized pupils, and large pupils. It 
has been reported in unilateral and in bi- 
lateral form. There have been noted all de- 
grees of loss of the light reflex. In some cases 
the constriction to light is totally absent 
while in others it may be only partially im- 
paired. Likewise, the accommodation reflex 


*From the Wilmer Ophthalmological Institute, 
The Johns Hopkins Hospital and University. 


may be present in various degrees. 

A great deal of confusion has been 
brought on by the use of Argyll Robertson’s 
name in describing abnormal pupils. A few 
physicians restrict the term Argyll Robert- 
son pupil to a pupil having the characteristics 
described by Argyll Robertson. These in- 
clude, in an eye with vision, the loss of 
pupillary constriction to light, with preserva- 
tion of pupillary constriction to accommoda- 
tion, miosis, and incomplete pupillary dilata- 
tion to atropine. 

Others use the term to describe pupils 
with loss of constriction to light and preser- 
vation of constriction to accommodation, ir- 
respective of pupillary size. Still others use 
the term to describe pupils where the reflex 
to light is more impaired than is the con- 
striction to accommodation—a relative phe- 
nomenon. 

Variation in light intensity used to elicit 
the light reflex and variation in the magnifi- 
cation used to observe pupillary constriction 
have introduced further confusion. 

For some peculiar reason, nearly all 
authors have considered the afferent path- 
ways carrying impulses from the retina to 
the third-nerve nucleus as the anatomic site 
of the responsible lesion and have given scant 
attention to the efferent pupillomotor path- 
ways from the third-nerve nucleus to the iris 
as a possible site. 

At the present time, most contemporary 
authorities’ place the responsible lesion in the 
afferent pathways. On a theoretic basis, a 
lesion in the afferent pathways is perfectly 
plausible and, without doubt, there are dis- 
eases of the central nervous system which do 
interfere with the afferent pupillomotor 


pathways, producing pupillary light rigidity. 
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Likewise, on a theoretic basis, a lesion in 
the efferent pupillomotor pathways would 
offer a plausible explanation for the occur- 
rence of a light-rigid pupil. In this case, one 
would have to assume two separate efferent 
pupilloconstrictor pathways—one for the 
light reflex and the other for the near reflex. 
This possibility has been suggested,”” but has 
gained little recognition. 

Kinier Wilson" has stated “the point of 
importance for the Argyll Robertson pupil 
is that distal to the oculomotor nucleus the 
pathways for iris contraction in response to 
light and in association with convergence- 
accommodation are identical.” However, no 
clinical or experimental evidence to support 
this statement is offered. 

It seems probable that the main reason so 
many authorities have insisted upon a lesion 
in the afferent pathways to explain a light- 
rigid pupil has been their failure even to con- 
sider the possibility of two efferent pupillo- 
constrictor pathways—one for the light 
reflex and another for the near reflex. 

Even the advocates” of a lesion in the 
afferent pathways admit that there is little 
or no clinical or pathologic evidence to 
support their belief. On the other hand, there 
is much clinical evidence to support the belief 
that the efferent pathways are involved. 
Langworthy and Ortega” have summarized 
the evidence that the pupillary abnormalities 
seen in syphilis are peripheral rather than 
central. They too, however, failed even to 
consider the possibility of two separate 
efferent pupilloconstrictor pathways, and 
they were left therefore with no adequate 
explanation for the occurrence of pupillary 
light ridigity. 

The occurrence of a light-rigid pupil fol- 
lowing known involvement of the efferent 
pupillomotor pathways would constitute 
strong evidence in favor of two separate 
efferent pupilloconstrictor pathways. 

Recently an opportunity has arisen to ex- 
amine a patient, following herpes zoster oph- 
thalmicus, who showed a light-rigid pupil 


conforming in every characteristic to the 
abnormality described by Argyll Robertson. 


This case is here reported in detail. 

The various pupillary abnormalities which 
have been observed following herpes zoster 
ophthalmicus are discussed and evidence 
supporting the belief that all of these ab- 
normalities are the result of involvement of 
the efferent pupillomotor pathways is pre- 
sented. The similarity of the pupillary ab- 
normalities following herpes zoster oph- 
thalmicus and syphilis is pointed out. 

Finally, a working hypothesis is presented 
which adequately explains all the various 
pupillary abnormalities, including the Argyll 
Robertson pupil, following herpes 
zoster and syphilis. Likewise, the hypothesis 
adequately expiains the pupillary abnormali- 
ties occurring after injury and regeneration 
of the oculomotor nerve. 


seen 


CASE REPORT 
G. M. (J.H.H. #291556), a 54-year-old 


Austrian-born machinist, was first seen in 
the Wilmer Clinic in May, 1943, complain- 
ing of pain and blisters over the right fore- 
head and nose, of 13 days’ duration. 
Examination showed characteristic herpes 
zoster of the ophthalmic division of the right 
trigeminal nerve. Figure 1 is a photograph 
taken 14 days after onset of symptoms. 
Corrected vision in the right eye was 
20/200. The right eye showed marked con- 
junctival The cornea showed 
superficial infiltrates, folds in Descemet’s 


injection. 


membrane, and numerous keratic deposits. 
The aqueous ray was faintly positive. The 
iris markings were “hazy” and the pupil was 
irregularly semidilated and fixed. ( Atropine 
had been instilled prior to observation. ) 

The left eye had 20/20 corrected vision 
and was entirely normal. 

The patient was hospitalized, and was 
treated with atropine locally, was given 
diphtheria antitoxen and was vaccinated with 
cowpox vaccine. The serologic test for 
syphilis was negative, The eye remained con- 
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gested for several months, but gradually 
improved. 

Five months later, the eye was white. At 
that time the right pupil was described as 
somehat smaller than the left but no descrip- 


tion of the pupillary reactions was recorded. 


The patient was not seen here again until 
seven years later. The left eye was entirely 
normal, Corrected vision in both eyes was 
20/15. There 
right forehead and nose, with corresponding 
decreased sensation. The lids, lacrimal ap- 


were healed scars over the 


paratus, extraocular movements, and con- 
junctiva were normal, There were some faint 
corneal scars on the right and corneal sensi- 
tivity was decreased, 

The right pupil was irregular and flattened 
toward the 10-o’clock position and showed 
an atrophic radial scar of the iris. There was 
generalized with especially 
marked thinning of the stroma in the 10- 
o'clock meridian. The right pupil was smaller 
than the left, measured 1.5 by 1.75 mm. and 
did not react directly or consensually to 
light. 

The left pupil was round, regular, and 
measured about 3.0 mm. in diameter. The 
left pupil reacted directly and consensually to 
light in an entirely normal manner. 

Both pupils constricted briskly to con- 
vergence, approximately 
1.25 mm. in size and both returned to their 
previous size rapidly when convergence was 
relaxed. There were no pupillary movements 
observed with vertical or horizontal changes 
in gaze. Accommodation was equal in both 
eyes, and measured 1.5 diopters. 

Photographs of some of the pupillary 
reactions are shown in Figure 2. Figure 2-a 
shows the appearance of the two pupils in 


iris atrophy 


both becoming 


ordinary illumination. Miosis and irregu- 
larity of the right pupil are well shown. Fig- 
ure 2-b shows the effect of light upon the 
right eye, and Figure 2-c the effect of light 
shone into the left eye. In both, the right 
pupil remained unchanged, while the left 
pupil constricted normally. Figure 2-d shows 


Fig. 1 (Naquin). Photograph taken 14 days after 
onset of symptoms. 


the bilateral pupillary constriction upon con- 
vergence. Figure 2-e shows the incomplete 
dilatation of the right pupil two hours after 
instillation of one-percent atropine, The fail- 
ure of the right pupil to constrict to light 
either directly or consensually was confirmed 
using the slitlamp. 

The patient was seen at various times by 
members of the neurologic service and by 
members of the syphilis clinic, and no evi- 
dence of syphilis was found either by his- 
tory, general physical examination, or neuro- 
logic examination. The blood serologic test 
for syphilis was negative on three occasions. 
Careful examination of the cerebrospinal 
fluid, ineluding serologic tests, was entirely 
negative. Finally, the Treponema-immobiliz- 
ing test’* for syphilis was negative. 

In summary, this case represents a case of 
true unilateral Argyll Robertson pupil, ob- 
served seven years after herpes zoster oph- 
thalmicus, in a patient in whom syphilis can 
be completely excluded. 
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Fig. 2 (Naquin). Flashbulb photographs of vari- 
ous pupillary reactions. (a) Ordinary illumination. 
(b) Handlight illumination, right eye only. (C) 
Handlight illumination, left eye only. (d) Con- 
vergence reaction. (e) Two hours after instillation 
of one-percent atropine in each eye. 


PUPILLARY ABNORMALITIES FOLLOWING 
HERPES ZOSTER OPHTHALMICUS 


The occurrence of pupillary abnormalities 
following herpes zoster ophthalmicus has 
been known since the time of Jonathan 
Hutchinson.” The occurrence of Argyll 
Robertson pupils following herpes zoster 
ophthalmicus has also been known for many 
years, although the number of reported cases 
is comparatively few. 

For purposes of discussion, it is con- 
venient to divide the abnormal pupillary re- 
actions seen after herpes zoster ophthalmicus 


into four arbitrary groups: 
The first group is a group in which the 
pupillary abnormality consists primarily of 


paralysis of the sympathetic pupillodilator 
fibers. 

The second group consists of pupillary 
abnormalities associated with third-nerve 
paralysis. In this group the parasympathetic 
pupilloconstrictor primarily 
affected, 

The third group consists of pupillary ab- 
normalities reported as Argyll Robertson 


fibers 


pupils. 

The fourth group consists of various com- 
binations of sympathetic and parasympathetic 
involvement not included in the other three 
groups. 

Each group in turn is here considered and 
the clinical evidence is summarized which 
supports the view that, for each group, the 
efferent pupillomotor pathways are affected. 


1. SYMPATHETIC PARALYSIS 


There are a number of cases reported of 
Horner’s syndrome following herpes zoster 
ophthalmicus. Bing,"* in his textbook of neu- 
rology, described and showed a photograph 
of a young girl who developed miosis, enoph- 
thalmos, and ptosis at the same time as she 
developed typical herpes zoster ophthal- 
micus. 

Jacquet and Bariety™ reported a similar 
case, but without miosis. They noted, more- 
over, that the pupil dilated poorly to 
atropine. 

Potts” reported a case of Horner’s syn- 
drome without disturbance of facial sweating 
following ophthalmic zoster. The pupil did 
not dilate to cocaine, and Potts considered 
that the sympathetic pathways were affected 
peripherally in the region of the Gasserian 
ganglion, after the fibers that control sweat- 
ing of the face had been given off. He 
thought the case represented one of the 
paratrigeminal syndrome, as described by 
Raeder” two years previously. Recently, 
Grignolo” has reported another case, and 
from the responses of the pupil to various 
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drugs, localized the lesion in the most pe- 
ripheral sympathetic neuron, between the 
superior cervical ganglion and the iris itself. 

These cases and others in the literature 
are suggestive of peripheral involvement of 
the sympathetic pathways and cannot be ex- 
plained adequately by involvement of the 
sympathetic pathways in the central nervous 
system. 


2. PUPILLARY ABNORMALITIES ASSOCIATED 
WITH THIRD-NERVE PARALYSIS 


The second group includes pupillary ab- 
normalities associated with third-nerve pa- 
Partial or oculomotor 
paralysis is known to be associated ,with 
herpes zoster ophthalmicus, and it is obVious 
that the resulting pupillary changes may be 
identical with third-nerve paralysis of any 
etiology. 

There are many reports” of dilated, com- 
pletely immobile pupils following oculomotor 


ralysis. complete 


paralysis associated with zoster. These cases 


are easily explained on the basis of paralysis 


of the efferent pupilloconstrictor pathways in 
the oculomotor nerve. 

Bonnet and Chauvire 
herpes zoster ophthalmicus associated with 
oculomotor paralysis. About five months 
after the acute attack and during the re- 
covery from the oculomotor paralysis, they 
noted that the pupil was moderately dilated, 
was fixed to light, but reacted to conver- 
gence-accommodation. 

It has been known for many years that 
following partial or complete paralysis of 
the oculomotor nerve, either by injury within 
the orbit or the cranium, the pupil may be- 
come fixed to light but still react normally to 
accommodation. There have been various at- 
tempts to explain this unusual fact. 

Nathan and Turner,’” among others, have 
suggested that there must be two separate 
efferent pupillconstrictor pathways. Their 
report has not received the attention it de- 
serves. Ford, Walsh, and King” have as- 
sumed one efferent pupilloconstrictor path- 
way, with synapse in the ciliary ganglion and 


* reported a case of 


suggested that due to the small number of 
these fibers, they failed to reachieve synapse 
during regeneration, while the fibers for- 
merly destined for the extraocular muscles, 
through their relatively large number, 
achieved synapse in the ciliary ganglion and 
were able to cause iris constriction. 

Bender™ assumed one efferent 
pupilloconstrictor pathway and suggested 
that the stimulus of light sent a relatively 
weak impulse down that pathway and that 
the impulse was blocked at the site of injury, 
while the act of convergence sent a strong 
impulse down the same pathway enabling 
the impulse to get past the injury and reach 
the iris. 

Another possibility is the assumption of 
two efferent pathways for pupillary con- 
striction, one for the light reflex, with 
synapse in the ciliary ganglion and the other 
for the accommodation-convergence reaction, 
passing from the midbrain without synapse 
to the iris sphincter. With two entirely dif- 
ferent types of nerve fibers, it would then 
not be unusual if they reacted differently 
to injury either by disease or trauma. The 
phenomenon of synkinetic pupillary con- 
striction consisting of pupillary constriction 
upon lateral or vertical gaze observed experi- 
mentally and in humans with third-nerve re- 
generation and misdirection suggests that the 
iris sphincter is able to constrict to impulses 
from motor nerves with cell bodies in the 
midbrain. 


also 


3. ARGYLL ROBERTSON PUPIL 


Lapersonne and Cantonnet,™ in 1909, re- 
ported a case of unilateral Argyll Robertson 
pupil associated with sympathetic paralysis 
on the same side. Their patient was a 30- 
year-old woman, who had noted unequal 
pupils following an acute illness at the age 
of 11 years, diagnosed as erysipelas. Al- 
though the authors do not mention the possi- 
bility of zoster, it seems likely from the re- 
port that this may have been the true eti- 
ology. One pupil was small, slightly irregu- 
lar, and did not react to light either directly 
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or consensually. The opposite pupil was en- 
tirely normal. Both pupils reacted to 
accommodation. 

Apparently the first recognized case of an 
Argyll Robertson pupil following herpes 
zoster was reported by Verhoeff®* in 1919. 
In discussing a paper on ocular complications 
of herpes zoster before the American Oph- 
thalmological Society, he reported observing 
a “typical unilateral Argyll Robertson pupil” 
following ophthalmic zoster. The Wasser- 
mann reaction was negative, and there were 
no signs of syphilis. Verhoeff stated that 
this case strongly supported the view that the 
Argyll Robertson pupil was due to a lesion 
of the ciliary ganglion. 

In 1945, after an exhaustive search of the 
literature, Edgerton” reported that among 
the approximately 2,250 cases of herpes 
zoster ophthalmicus he had found in the 
literature, there were reported*® 23 cases of 
Argyll Robertson pupils. This is the only 
figure in the literature on the incidence of 
this abnormality. 

A case of particular interest was reported 
by Redslob® in 1923. Three months after 
herpes zoster ophthalmicus, the patient 
showed an irregular slightly dilated pupil 
which did not react to light, either directly 
or consensually. Upon convergence-accom- 
modation only the nasal half of the iris con- 
stricted. The iris showed marked atrophy 
especially temporally. Redslob considered 
that the inflammatory process of herpes had 
reached the ciliary ganglion via the sensory, 
branches of the trigeminal and had destroyed 
the motor elements of the ganglion. He also 
stated that this case proved that convergence 
had a more powerful action than light on the 
contraction of the pupil. He did not consider 
the possibility of two efferent pupillocon- 
strictor pathways. 

Most of the authors reporting cases have 
noted that the abnormal pupillary reactions 
had their onset sometime after the acute 
phase of the zoster. In only one case, how- 
ever, were the data sufficient to date the 
onset accurately. 


Francgois™ reported an extremely well- 
followed case of herpes zoster ophthalmicus 
in a 23-year-old man. Five days after the 
onset of the skin eruption, both pupils were 
equal and reacted entirely normally. Two 
days later, the iris became congested and 
the pupillary reaction became weaker. 
Atropine was started and continued for four 
months. 

Three weeks after discontinuing atropine 
and five months after onset of zoster the 
pupil was moderately dilated, and did not 
react to either light or accommodation. Three 
weeks later, the pupil remained fixed to light, 
but constricted distinctly to accommodation. 
It measured four mm. in diameter. Seven 
months later, the pupillary reactions re- 
mained unchanged. 

At no time did the patient show evidence 
of extraocular muscle paralysis. The oppo- 
site pupil was entirely normal at all times. 
This case is remarkable in showing that 
while both the light reflex and the near re- 
flex were rendered nonfunctional by the 
herpetic process, the accommodation reflex 
was in some manner able to re-establish it- 
self. 


4. OTHER PUPILLARY ABNORMALITIES 


The fourth group of pupillary abnormali- 
ties takes in the remainder not included in 
the other three groups. Jonathan Hutchin- 
son” noted cases where the pupil did not 
dilate to atropine following herpes zoster. 
He described one case in which, two months 
following herpes of the forehead, lids, and 
nose, one pupil was twice as large as the 
other and absolutely motionless both to di- 
rect and reflex stimulation. He noted that 
the pupil was oval shaped, and that the iris 
was not visibly inflamed and that there were 
no visible adhesions. 

Since Hutchinson’s time, there have been 
many similar cases reported” in the litera- 
ture. In most of them, the pupil has been 
dilated, either regularly or irregularly, and 
the reactions to light and near have been 
completely absent or partially absent, 
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Associated paralysis, either partial or com- 
plete, of the ciliary muscle has been reported. 
Associated atrophic iris changes and partial 
or complete failure of the pupil to dilate with 
atropine have likewise been reported. Most 
of the authors have postulated a herpetic 
lesion involving the ciliary ganglion. This 
group of pupillary abnormalities is ade- 
quately explained by postulating peripheral 
involvement of the pupillomotor pathways. 


COMMENT 


All types of pupillary abnormalities re- 
ported following herpes zoster, including the 
Argyll Robertson pupil, have several things 
in common. They invariably follow herpes 
zoster of the ophthalmic division of the 
trigeminal and they are invariably unilateral 
and ipsilateral. The importance of these facts 
in localizing the anatomic site of the respon- 
sible lesion is apparent. It is obvious that 
were the abnormalities the result of involve- 
ment of the central pathways by the spread 
of the inflammatory process in spinal fluid or 
brain parenchyma, it would be fantastic to 
have that involvement always unilateral and 
ipsilateral and occurring only after herpes of 
the first branch of the trigeminal. 

The available pathologic evidence indicates 
that the involvement of the pupillary path- 
ways is in the efferent pathways. Since von 
Barensprung’s original observation in 1861,” 
the majority™ of pathologic examinations in 
herpes zoster ophthalmicus have shown the 
primary lesion to be in the Gasserian gan- 
glion. The changes found consist of acute, 
round-cell inflammation with hemorrhage in 
the ganglion, destruction of ganglion cells 
and fibers, and inflammation of the sheaths of 


the ganglion. The nerve fibers connected with 


the ganglion cells show degenerative changes 
extending to their peripheral end-organs. 

Meller™ reported perineuritis of the ciliary 
nerves after herpes zoster ophthalmicus. 
There frequently” are pathologic changes in 
the eye, including the iris, that are visible 
grossly both during and after herpes zoster 
ophthalmicus. 


The sensory afferent fibers going from the 
eye to the Gasserian ganglion are in intimate 
association with the efferent pupillomotor 
pathways, sympathetic and parasympathetic, 
and it would be quite likely that an inflamma- 
tory process involving one set of fibers could 
also affect the other. Likewise, one might 
expect various gradations and combinations 
of involvement of the sympathetic and para- 
sympathetic pupillomotor fibers. We have 
already seen that such is actually the case. 

The abnormal reactions of the pupil to 
various drugs following herpes zoster oph- 
thalmicus are entirely explicable on the basis 
of peripheral involvement of the pupillary 
pathways, and are completely incompatible 
with a central lesion. The irregularity in 
shape of the pupil found after herpes zoster 
is indicative of an efferent lesion and is 
incompatible with a lesion in the afferent 
pupillary pathways. 

The occurrence of constriction of one half 
of the iris only, as reported by Redslob, is 
completely incompatible with a lesion in the 
afferent pathway. While each item of evi- 
dence by itself might be challenged as being 
an incidental finding in association with a 
central lesion, taken together, they consti- 
tute overwhelming evidence against a central 
lesion. 

If one will admit that the pupillomotor 
fibers are involved peripherally by herpes 
zoster, then my case and the cases I have 
briefly reviewed are positive proof that there 
must be at least two separate efferent path- 
ways for pupillary constriction, one for the 
light reflex and the other for the accom- 
modation-convergence reflex. Moreover, if 
there are two pathways, there must be some 
fundamental difference in the reaction of 
each pathway to disease processes in order 
to explain the extreme frequency of isolated 
pupillary light rigidity in relation to the ex- 
treme rarity of isolated convergence-accom- 
modation rigidity. The case of Francois 
suggests that one aspect of that fundamental 
difference is the greater ability of the con- 
vergence-accommodation fibers to re-estab- 


al 
| 


30 HOWARD A. NAQUIN 


lish their function following injury. 

The occurrence of unilateral pupillary 
light rigidity is sometimes used as an argu- 
ment that the responsible lesion must be in 
the efferent pupillomotor pathways. This is 
not necessarily true. The only diagnostic sig- 
nificance of true unilateral pupillary light 
rigidity is that the responsible lesion must be 
either in the efferent pathways or in the af- 
ferent pathways posterior to the most pos- 
terior decussation of the afferent fibers. 
There is evidence of at least three sites of 
decussation in the afferent pathways—the 
optic chiasm, the posterior commissure, and 
in the midbrain ventral to the central gray 
matter enclosing the rostral end of the cer- 
ebral aqueduct. 

The knowledge of these decussations plus 
the known occurrence of unilateral pupillary 
light rigidity has been the principal reason 
for selecting the region just lateral to the 
aqueduct of Sylvius as the anatomic site for 
the responsible lesion in syphilitic pupillary 
light rigidity. It should be noted that there 
is no pathologic evidence whatsoever to con- 
firm this idea. 

Likewise, it should be noted that it is 
necessary to postulate bilateral lesions in the 
afferent pupillary pathways to explain the 
occurrence of bilateral pupillary light rigid- 
ity, just as it is necessary to postulate bi- 
lateral lesions in the efferent pupillary path- 
ways to explain bilateral pupillary light ri- 
gidity. No single unilateral lesion either in 
the afferent or efferent pathways will explain 
bilateral pupillary light rigidity. 

The fact that pupillary abnormalities are 
usually bilateral in syphilis is therefore, in 
itself, not of any localizing value. It merely 
reflects the fact that the Treponema pallida 
usually affects both sides of its host. The fact 
that the pupillary light rigidity following 
herpes zoster is unilateral is likewise, in it- 
self, not indicative of either afferent or effer- 
ent pupillomotor involvement. Rather, it re- 
flects the peculiar localization of the herpetic 
process to one side of the symmetrical human 


organism. 


The similarity between the pupillary ab- 
normalities occurring after herpes zoster and 
those occurring in association with syphilis 
is remarkable. In both conditions are found 
irregular, dilated pupils, completely inactive 
or only partially active to both light and ac- 
commodation. In both are found large pupils 
which do not react to light, but react nor- 
mally to accommodation. In beth are found 
irregular pupils, with atrophic changes in the 
irises. In both are found typical Argyll 
Robertson pupils. Abnormal pupillary reac- 
tions to drugs, indicative of peripheral in- 
volvement of the autonomic nerves, are 
found in both. Both may show involvement 
of the sensory fibers of the trigeminal. In 
both there is a conspicuous absence of re- 
ports of cases showing loss of the accommo- 
dation reflex with preservation of the light 
reflex. 

The single striking difference between the 
two is the invariable unilaterality of the 
pupillary abnormalities after herpes zoster, 
and the usual bilaterality after syphilis. 

It seems extremely likely that the ana- 
tomic site of the lesion responsible for the 
pupillary abnormalities is the same in the 
two diseases. In view of the complete lack 
of any positive evidence in favor of a central 
site for the lesion causing syphilitic pupillary 
abnormalities, including the Argyll Robert- 
son pupil, there should be no reluctance in 
discarding that concept. 


CONCLUSION 


The evidence, from the case I have re- 
ported and from a review of the literature, 
is overwhelming that all the pupillary abnor- 
malities that occur following herpes zoster 
ophthalmicus are the result of peripheral in- 
volvement of the sympathetic and parasym- 
pathetic fibers to the eye. The occurrence of 
loss of the pupillary reflex to light with 
preservation of the pupillary reflex to con- 
vergence-accommodation following herpes 
zoster is proof that there must exist at least 
two separate efferent pathways for pupillary 
constriction. 
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Not only is there evidence for two separate 
pathways, but there is evidence of a funda- 
mental difference in the reaction of these 
two pathways to disease processes. The 
exact nature of this difference is not known, 
and must await further investigation, but 
the available evidence indicates that one as- 
pect of this difference may be the greater 
ability of the convergence-accommodation 
pathway to re-establish itself following dis- 
ease or injury. 


While awaiting more precise neuroana- 
tomic information as regards these pathways, 
one may conveniently explain all clinical ob- 
servations by postulating that the constrictor 
fibers from the convergence-accommodation 
center in the midbrain pass without synapse 
to the iris sphincter, whereas the constrictor 
fibers for the light reflex synapse in the 
ciliary ganglion before reaching the iris 
sphincter. 


The Johns Hopkins Hospital (5). 
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THE SIGNIFICANCE OF THE UNILATERAL 
ARGYLL ROBERTSON PUPIL* 
Part I. A report OF 13 CASES 


Jutta T. Apter, M.D. 
Chicago, Illinois 


The unilateral Argyll Robertson syndrome 
is regarded as a rarity. Merritt and Moore's 
review" of the hospital records of 749 tabetic 
patients is quoted widely to substantiate this 
view. They found that eight (1.1 percent) of 
these patients had unilateral Argyll Robert- 
son pupils, while 226 (30 percent) had the 
bilateral Argyll Robertson syndrome. 

In addition, Lutz,** Casper,”* Jessop,” 
Frenkel,'’ Menninger,” Ingvar,** and Mo- 
relli,“* each reported single cases of unilater- 
al, miotic, light-rigid pupils in patients with 
neurosyphilis. These separate reports imply 
that the condition is rare. 

On the other hand, Clark,'® Jaeger,* Sha- 
pira and Crage® have reported that unilat- 
eral, miotic, light-rigid pupils occur more 
frequently than in 1.1 percent of patients 
with neurosyphilis. Moreover, Merritt and 
Moore point out that the criteria for the di- 
agnosis of Argyll Robertson pupil were sel- 
dom defined in the charts from which they 
collected their statistics. 

The present study with the slitlamp bio- 
microscope directs attention to a relatively 
high incidence of unilateral Argyll Robert- 
son pupils. Since a high incidence of uni- 
lateral, miotic, light-rigid pupils in neuro- 
syphilis makes untenable the present theories 
of a central nervous system pathogenesis of 
the Argyll Robertson syndrome,** * 
25-26, 37, 41-42, 49-51, 54, 58-61 it has seemed 
worthwhile to report these findings. 

The slitlamp biomicroscope has been used 
previously to study Argyll Robertson pupils. 
McGrath” employed the biomicroscope to 
observe the early and late changes in the iris 


*From the Department of Ophthalmology, 
Northwestern University School of Medicine, Chi- 
cago, Illinois. 


that accompany the Argyll Robertson syn- 
drome. Lowenstein and others*** used it to 
study the initial changes in pupillary re- 
sponses in patients who ultimately developed 
an Argyll Robertson pupil. Lowenstein" 
also reported the effects of cocaine on the 
light response in a fully developed Argyll 
Robertson pupil. 

The biomicroscope was chosen for the 
present study when I accidentally found, 
during a routine slitlamp examination of a 
tabetic patient, that there was one miotic, 
light-rigid pupil, while the other was larger 
and retained a slow reaction to light. This 
was especially notable since the hospital 
record mentioned bilateral Argyll Robertson 
pupils. The diagnosis of bilaterality was 
based on a gross examination of pupillary 
size and reactions. Therefore, it seemed logi- 
cal to conclude that the biomicroscope is a 
valuable aid in studying the Argyli Robert- 
son pupil. 

Observations in the present study confirm 
the work of Lowenstein and of McGrath. 
These observations also direct attention to a 
high incidence of unilateral, miotic, light- 
rigid pupils in a series of 135 syphilitic pa- 
tients. 

The criteria used in the diagnosis of 
Argyll Robertson pupil in the present study 
are identical with those described by Argyll 
Robertson in 1869." These criteria are: (1) 
The pupil is small, (2) the pupil does not 
respond to light no matter how bright, (3) 
the pupil has a brisk response to conver- 
gence-accommodation, (4) the pupil dilates 
imperfectly to atropine, (5) the retina is 
sensitive to light. 

The following case report will illustrate 
how the biomicroscope method was discov- 
ered and used in the present study. 
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CASE REPORT 

In 1949, a 38-year-old Negro came to the 
University of Chicago Eye Clinic because of 
reduced vision that had partially incapaci- 
tated him for two years. When he first 
noticed the failing vision, he had consulted 
a physician who treated him with 16 daily 
injections of penicillin. When the visual im- 
pairment continued to progress for two 
years, the patient sought our advice. He was 
aware of having had a penile lesion at least 
15 years ago and difficulty in walking for 
three years. 

The significant eye findings in 1949 were: 
vision, R.E., 20/70; L.E., 20/50; both 
hampered by the pinhole. Both pupils were 
small and irregular; the right, 2.0 mm., the 
left, 3.5 mm, in diameter. Neither pupil re- 
acted to light directly or consensually ; both 
reacted well to accommodation. 

Under the routine slitlamp examination, 
however, the larger left pupil did react when 
the beam was shifted from a limbal position 
to an intrapupillary position. The consensual 
reaction was also present. The smaller right 
pupil did not react. When the pupils were 
dilated with scopolamine for cycloplegic re- 
fraction, the maximal pupil diameter was 
6.5 mm. and the marginal irregularities were 
more marked than during miosis. The refrac- 
tive error was negligible. 

The fundus had a pale dise with slight 
increase in cupping, narrow arteries, and 
normal fundus The visual fields 
showed a general peripheral constriction with 


color. 


sharp slope and a small central scotoma to a 
2/1,000 mm, white target. 

Serologic and spinal-fluid tests for syphi- 
lis were positive. A diagnosis of Argyll 
Robertson pupil, right eye, syphilitic optic 
atrophy, bilateral, and probable tabes dor- 
salis was made. 

The patient was sent to the Syphilis Clinic 
for treatment of his systemic disease ; there 
the diagnosis of tabes was confirmed but a 
diagnosis of bilateral Argyll Robertson pu- 
pils was made. 


One year later the patient returned to the 
Eye Clinic for removal of a foreign body 
embedded in the right cornea, Four-percent 
cocaine instillation, for analgesia, produced 
dilatation of the right pupil from 2.0 mm. 
to 3.5 mm. Under the slitlamp, this dilated 
pupil now reacted to the beam. The left pupil 
still had its constriction response to light. 
Three hours later, the right pupil was re- 
duced to 2.5 mm. and reacted to the slitlamp 
beam rarely. 

Two weeks later, the pupils had the same 
status as on the first examination one year 
before; that is, the right pupil was 2.0 mm. 
wide without a light response ; the left pupil 
3.5 mm. with a light reaction both direct and 
consensual. 

Since bilateral Argyll Robertson pupils 
had been diagnosed by the Syphilis Clinic, 
despite our slitlamp diagnosis of a unilateral 
one, it seemed logical to suppose that any 
statistics regarding the incidence of this dis- 
ease could not be relied on if perusal of his- 
tories alone were used. 

Biomicroscopy had been used by Lowen- 
stein® to study incipient Argyll Robertson 
pupils and by McGrath**® and Koby” to study 
the pathology of the iris. No one, however, 
has reported using this method to study the 
unilaterality of Argyll Robertson pupils. 
Moreover, since Argyll Robertson had speci- 
fied in his original report® that the pupils 
were inactive to light, no matter how bright, 
the slitlamp beam was considered to be a 
reasonable stimulus. 


PROCEDURE 

The study was conducted on 135 con- 
secutive patients, seen for treatment or fol- 
low-up tests, in the Northwestern University 
Syphilis Clinic during three winter months 
in 1951; of these 135 patients, 46 had neuro- 
syphilis. 

Preliminary pupillary examinations were 
done on all the patients in a dimly lighted 
room with a flashlight beam. The patients 
whose pupils did not respond to this stimula- 
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tion or whose pupil diameter was less than 
3.0 mm. were selected for slitlamp biomicro- 
scope study ; all of them had neurosyphilis. 

The pupillary margin of each iris was 
examined under the biomicroscope while the 
slitlamp beam was shifted from a near-lim- 
bus position on the sclera to an intrapupillary 
position. A millimeter rule under the pupil 
allowed measurements of the pupillary di- 
ameter before and after the pupil responded 
to light incident on the retina. The patients 
were directed to look at an object six feet 
away during this examination. Then, with 
the light in the pupillary area, they looked 
at the forehead of the examiner to elicit the 
accommodation-convergence reaction, Final- 
ly, an unexpected pinprick on the back of the 
hand was used to determine the pupillary 
response to pain. 

The criteria for a diagnosis of Argyll 
Robertson pupil were taken from the original 
descriptions by Douglas Argyll Robertson in 
1869.""* This diagnosis was made if the 
pupils were less than 2.5 mm. in diameter 
and did not react’ to light or pain but did 
react briskly to accommodation. Imperfect 
dilatation to bella donna, as originally de- 
scribed,’’* was not sought. In all the patients, 
the retinas were sensitive to light. 

The eyes that met these requirements were 
cocainized with one drop of four-percent 


cocaine instilled into the conjunctival sac and 
then the pupillary reactions were tested un- 
der the biomicroscope at 15-minute intervals. 
If no pupillary light response was present 
after two hours, the eye was noted as a zero 
reactor. 


FINDINGS 


Out of the 135 patients on whom pre- 
liminary pupil examinations were done, 26 


patients had no gross pupillary reaction to 
light in one or both eyes; of these, 14 had, 
in addition, no pupillary response to accom- 
modation in the light-rigid iris. Therefore, 
these patients were eliminated from the 
study. Essential data from the clinic records 
and from the slitlamp biomicroscopic exami- 
nation of the remaining 12 patients follow 
and are summarized in Table 1. 


CASE REPORTS 
Case 3 

W. F., aged 59 years, first came to the clinic 
August 16, 1950, because of a whirling feeling in 
her head. Findings of mental degeneration, bilateral 
Argyll Robertson pupils, positive blood and spinal- 
fluid tests for syphilis, and colloidal gold curve of 
443,211,000 led to the diagnosis of taboparesis. 
She was treated with penicillin and bismuth. 

Vision was: R.E., 20/25; L.E., 20/30. 

Pupil and iris findings under the biomicroscope 
in October, 1951, were: R.E., diameter 2.5 mm., 
slow constriction to light, active constriction to 
accommodation, good dilatation to pain, irregular 


TABLE 1 
DATA ON PATIENTS STUDIED 
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Pupil Reaction to 
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pupil margin, fine radial striations in a blue iris; 
after cocaine, diameter 3.5, constricts to light. 
L.E., diameter 1.5 mm., no constriction to light, no 
dilatation to pain, active constriction to accommo- 
dation, pupil margin irregular, no collarette, fine 
radial striations in a blue iris; after cocaine, di- 
ameter 2.5, constricts to light. 

Pupil diagnosis: Unilateral 
pupil, left eye. 


Argyll Robertson 


Case 5 

C. F., aged 47 years, first came to the clinic 
May 9, 1949, because of inability to walk with the 
right leg and pains in both legs. Findings of ab- 
sent knee and ankle jerks, ataxia, bilateral Argyll 
Robertson pupil, positive spinal-fluid test for syphi- 
lis, and colloidal gold curve of 1,123,100,000 led to 
diagnosis of tabes. Treatment was with mapharsen 
and penicillin. 

Corrected vision was R.E., 20/20; L.E., 20/20. 

Pupil and iris findings under the biomicroscope 
in October, 1951, were: R.E., diameter 4.0 mm., no 
constriction to light or accommodation, slight dila- 
tation to pain, pupil margin irregular, no gross ab- 
normalities in brown iris; after cocaine, diameter 
4.0 mm., no constriction to light. L.E., diameter 
2.5 mm., no constriction to light, no dilatation to 
pain, active constriction to accommodation, irreg- 
ular pupil margin, no collarette, fine radial stria- 
tions in brown iris; after cocaine, diameter 4.0, does 
constrict to light. 

Pupil diagnosis: Argyll Robertson pupil, left 
eye. 


Case 6 

C. M., aged 34 years, first came to the clinic 
November 20, 1950, complaining of pains in ab- 
domen, worse at night, and inability to see as well 
as usual. Findings of absent knee and ankle jerks, 
reduced visual fields, bilateral Argyll Robertson 
pupils, positive blood and spinal-fluid tests for 
syphilis, and colloidal gold curve of 2,234,410,000 
led to a diagnosis of optic atrophy and tabes dor- 
salis. Treatment was with penicillin and bismuth. 

Corrected vision was: R.E., 20/70; L.E., 20/50. 

Pupil and iris findings under the biomicroscope 
in October, 1951, were: R.E., diameter 2.5 mm., 
no constriction to light, no dilatation to pain, active 
constriction to accommodation, irregular pupillary 
margin, no collarette, transilluminates at the 10- 
o'clock and at the 4-o’clock positions, fine radial 
striations in brown iris; after cocaine, diameter 
3.5 mm., does constrict to light. L.E., diameter 3.0 
mm., slow constriction to light, slow constriction 
to accommodation, good dilatation to pain, round 
pupil margin, no gross iris abnormalities; after co- 
caine, diameter 4.5 mm., constricts to light. 

Pupil diagnosis: Unilateral Argyll Robertson 
pupil, right eye. 


Case 7 


W. M., aged 61 years, first came to the clinic 
July 21, 1939, because of advice of employer who 


said patient was dropping too many things. Findings 
of ataxia, poor orientation to environment, absent 
ankle jerks, unilateral Argyll Robertson pupils, pos- 
itive blood and spinal-fluid tests for syphilis, and 
colloidal gold curve of 4,433,210,000 led to diag- 
nosis of taboparesis. Treatment was with bismuth 
and neoarsphenamine. 

Vision was: R.E., 20/50; L.E., 20/40. 

Pupil and iris findings under the biomicroscope 
October, 1951, were: R.E., diameter 1.5 mm., no 
constriction to light, no dilatations to pain, active 
constriction to accommodation, irregular pupil mar- 
gin, brown iris transilluminates at the 3- and at 
7-o'clock positions, fine radial striations; after co- 
caine, diameter 3.5 mm., does constrict to light. 
L.E., diameter 4.5 mm., dilates to light, immobile 
to accommodation and to pain, margin round, no 
iris abnormalities; after cocaine, diameter 6.0 mm., 
no constriction to light. 

Pupil diagnosis: Unilateral Argyll Robertson pu- 
pil, right eye. 


Case 10 

C. F., aged 52 years, first came to the clinic 
January 27, 1939, because of pain in the eyes and 
photophobia following a burn. Pain was present in 
the knees and legs. Findings of positive serologic 
and spinal-fluid tests for syphilis, and colloidal gold 
curve of 00-1-0-0-0 led to diagnosis of latent neuro- 
syphilis. Treatment was with mapharsen and bis- 
muth until January 5, 1945. 

Corrected vision was: R.E., 20/20; L.E., 20/20. 

Pupil and iris findings under the biomicroscope 
in November, 1951, were: R.E., diameter 2.0 mm., 
no constriction to light, good constriction to accom- 
modation, no dilatation to pain, irregular pupil 
margin, no collarette, fine radial striations; after 
cocaine, diameter 2.0 mm., no constriction to light. 
L.E., diameter 3.5 mm., immobile to light and ac- 
commodation, slight dilatation to pain, round pu- 
pillary margin, no iris abnormalities; after cocaine, 
diameter 5.0 mm., no constriction to light. 

Pupil diagnosis: Unilateral Argyll Robertson 
pupil, right eye. 


Case 12 

W. M., aged 49 years, first came to the clinic 
March 4, 1937, because of sores on his feet, Find- 
ings of indolent ulcers on the soles of his feet, 
bilateral Argyll Robertson pupils, positive blood and 
spinal-fluid tests for syphilis, and colloidal gold 
curve of 4,443,321,000 led to a diagnosis of tabo- 
paresis. He was treated with bismuth and neoar- 
sphenamine until February 9, 1948. 

Pupil and iris findings under the biomicroscope 
in Novernber, 1951, were: R.E., diameter 3.5 mm., 
good constriction to light and accommodation, good 
dilatation to pain, irregular pupil margin, collarette 
absent on lateral half of brown iris; after cocaine, 
diameter 3.5 mm., has constriction to light. L.E., 
diameter 2.5 mm., no reaction to light or pain, active 
constriction to accommodation, pupil margin irreg- 
ular, no collarette on brown iris, fine radial stria- 
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tions; after cocaine, diameter 2.5 mm., no constric- 
tion to light. Vision was: R.E., 20/25; L.E., 20/25. 

Pupil diagnosis: Unilateral Argyll Robertson pu- 
pil, left eye. 


Case 13 

C. M., aged 31 years, first came to the clinic Sep- 
tember 15, 1951, complaining of bad digestion and 
pains in the abdomen after eating. Findings of 
positive serologic and spinal-fluid tests for syphilis, 
bilateral Argyll Robertson pupils, absent ankle 
jerks, ataxia, early optic atrophy, and colloidal gold 
curve of 0,233,410,000 led to a diagnosis of tabes 
dorsalis. Treatment was with penicillin and bismuth. 

Vision was: R.E., 20/30; L.E., 20/30. 

Pupil and iris findings under the biomicroscope 
in November, 1951, were: R.E., diameter 3.5 mm., 
constricts slowly to light, well to accommodation, 
dilates to pain, margin irregular, collarette absent 
from the 10- to 12-o’clock positions and from the 
4- to 5-o’clock positions; after cocaine, diameter 
5.0 mm., constricts to light. L.E., diameter 2.5 mm., 
no constriction to light, no dilatation to pain, mar- 
gin irregular, no collarette, transilluminates from 
the 4- to 6-o'clock positions, fine radial striations ; 
after cocaine, diameter 3.5 mm., constricts to light. 

Pupil diagnosis: Unilateral Argyll Robertson 
pupil, left eye. 


Case 14 

W. F., aged 37 years,’ first came to the clinic 
March 4, 1947, complaining of trouble seeing and 
getting around at night. Findings of partial optic 
atrophy, absent knee and ankle jerks, positive blood 
and spinal-fluid tests for syphilis, and colloidal 
gold curve of 2,223,210,000 led to diagnosis of 
neurosyphilis. Treatment was with mapharsen, peni- 
cillin, and malaria. 

Vision was: R.E., 20/70; L.E., 20/50. 

Pupil and iris findings under the biomicroscope 
in November, 1951, were: R.E., diameter 2.0 mm., 
no constriction to light, no dilatation to pain, active 
constriction to accommodation, irregular margin, 
transilluminates, fine radial striations; after co- 
caine; diameter 2.0 mm., no constriction to light. 
L.E., diameter 3.0 mm., constricts to light and 
accommodation, dilates to pain, irregular pupil 
margin, fine radial striations from the 7- to the 9- 
o'clock positions on blue iris; after cocaine, diam- 
eter 4.0 mm., constricts to light. 

Pupil diagnosis: Unilateral Argyll Robertson 
pupil, right eye. 


Case 15 

C. F., aged 57 years, first came to the clinic 
April 10, 1946, complaining of aching legs and 
back. Findings of absent ankle jerks, positive spinal- 
fluid tests for syphilis, colloidal gold curve of 
0,022,211,110, and bilateral Argyll Robertson pupils 
led to a diagnosis of neurosyphilis. Treatment was 
with mapharsen and bismuth 

Vision was: R.E., 20/30; L.E., 20/30 

Pupil and iris findings under the biomicroscope 


November, 1951, were: R.E., diameter 2.0 mm., 
inactive to light and pain, constricts to accommoda- 
tion, margin irregular, transilluminates at the 7- 
o'clock position, fine radial striations ; after cocaine, 
diameter 3.5 mm., constricts to light. L.E., diam- 
eter 3.0 mm., very slightly inactive to light, con- 
stricts to accommodation, dilates to pain, margin ir- 
regular, collarette absent; after cocaine, diameter 
3.5 mm., slight reaction to light. 

Pupil diagnosis: Unilateral 
pupil, right eye. 


Argyll Robertson 


Case 20 

W. M., aged 42 years, first came to the clinic 
June 6, 1943, because of a fractured leg. Findings 
of bilateral Argyll Robertson pupils, positive bloed 
and spinal-fluid tests for syphilis, and colloidal gold 
curve 0,010,100,000 led to a diagnosis of latent 
neurosyphilis. Treatmept was with mapharsen, bis- 
muth, and penicillin. 

Vision was: R.E., 20/20; L.E., 20/20. 

Pupil and iris findings under the biomicroscope 
December, 1951, were: R.E., diameter 4.0 mm., 
slow constriction to light, active constriction to 
accommodation, dilates to pain, margin irregular, 
fine radial striations, absent collarette from the 2- 
to 5-o’clock positions; after cocaine, diameter 6.0 
mm., constricts to light. L.E., diameter 2.0 mm., 
immobile to light and pain, active constriction to 
accommodation, margin irregular, transilluminates 
at the 6-o’clock position, fine radial striations, col- 
larette absent from the 12- to 5-o’clock positions; 
after cocaine, diameter 2.0 mm., no reaction to 
light. 

Pupil diagnosis : 
pupil, left eye. 


Unilateral Argyll Robertson 


Case 25 

W. M., aged 47 years, first came to the clinic 
May 11, 1944, because of trouble in walking and 
failing vision. Findings of absent knee and ankle 
jerks, arthritic changes in the right knee, optic 
atrophy, positive spinal-fluid tests for syphilis, and 
colloidal gold curve 3,332,110,000 led to diagnosis 
of neurosyphilis. Treatment was with mapharsen 
and bismuth until June 12, 1948. 

Vision was: R.E., 20/70; L.E., 20/70 

Pupil and iris findings under the biomicroscope 
December, 1951 were: R.E., diameter 2.0 mm., 
immobile to pain and to light, active constriction 
to accommodation, irregular pupil margin, no col- 
larette, fine radial striations ; after cocaine, diameter 
3.5 mm., constricts to light. L.E., diameter 3.0 mm., 
slow constriction to light, slow dilatation to pain, 
active constriction to accommodation, margin irreg- 
ular, fine radial striations from the 4- to 7-o'clock 
positions, after cocaine, diameter 4.5 mm., con- 
stricts to light. 

Pupil diagnosis : 
pupil, right eye. 


Unilateral Argyll Robertson 


Case 26 
W. F., aged 56 years, first came to the clinic 
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October 15, 1942, because of intractable backache 
and headaches. Findings of ataxia, absent ankle and 
knee jerks, positive Romberg, absent vibratory sen- 
sation on legs, positive blood and spinal-fluid tests 
for syphilis, and colloidal gold curve 4,443,210,000 
led to diagnosis of taboparesis. Treatment was 
with mapharsen and bismuth and malaria. 

Vision was: R.E., 20/30; L.E., 20/25. 

Pupil and iris findings under the biomicroscope 
December, 1951, were: R.E., diameter 2.5 mm., no 
constriction to light, no dilatation to pain, con- 
stricts to accommodation, irregular pupil margin, 
collarette absent, transilluminates at the 2-, 4-, and 
8-o'clock positions, fine radial striations; after co- 
caine, diameter 4.0 mm., constricts to light. L.E., di- 
ameter 3.5 mm., constricts to light slowly, dilates 
to pain, constricts to accommodation, margin irreg- 
ular, transilluminates at the 3-o’clock position; af- 
ter cocaine, diameter 4.5 mm., constricts to light 

Pupil diagnosis: Unilateral Argyll Robertson 
pupil, right eye. 


DISCUSSION 


In these 13 cases, the patients had one 
pupil that met the criteria for a diagnosis of 
an Argyll Robertson syndrome and one pupil 
that did not. In none of them was the com- 
plete Argyll Robertson triad of miosis, light- 
rigidity, and absent pain response present in 
both eyes. In every instance, the pupil of 
smaller diameter was the light-rigid one. 

It should be noted that in no case were the 
characteristics of the contralateral pupil nor- 
mal. In all these, the light response was 
diminished in amplitude or had a long latent 
period. In all the patients, however, this 
abnormal but reactive pupil was larger than 


2.5 mm. and a response to light was present 
either with or without an accompanying ac- 
commodation reaction so that a diagnosis 
of Argyll Robertson pupil could not be made. 

All these 13 patients, therefore, met the 
conditions specified in Jessop’s®* definition 
of a unilateral Argyll Robertson pupil— 
namely, a pupil which is miotic and unable to 
react to light incident on the ipsilateral or 
contralateral retina although the pupil re- 
sponds well to accommodation-convergence 
while the other pupil is larger and responds 
in the normal direction to all stimuli or re- 
sponds abnormally but notein the manner de- 
scribed by Argyll Robertson in 1869. 

The further study of these patients for iris 
abnormalities and for responses after co- 
cainization had been suggested by the un- 
usual findings in the first case reported here- 
in. The abnormalities of the pupillary margin 
of the iris and of the iris stroma were noted 
and the light response of the pupil after co- 
cainization was observed. These findings are 
summarized in Table 2. 

The iris of every eye found to have an 
Argyll Robertson pupil was distinctly ab- 
normal, The abnormalities were the same as 
those described by Grainger-Stewart,’® Du- 
puy-Dutemps,"* Koby,*® Lemierre,** Fillippi- 
Gabardi,’® McGrath, Schaeffer,°*® Lowry,” 
and Orlando and Gambino. 

The crypts and collarette were obliterated 


TABLE 2 
ABNORMALITIES OF PUPILLARY MARGIN OF IRIS AND OF IRIS STROMA 
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Fig. 1 (Apter). Gase 3 (M. P.). Left eye. Iris 
shows abnormal striations, miosis, irregular margin, 
and collarette absent between the 9- and 2-o’clock 
positions. 


and fine radial striations were seen (figs. 1 
and 2). In eight cases, the iris could be trans- 
illuminated. 

It is notable that every iris capable of 
dilating to cocainization was also capable of 
constricting following this dilatation when 
light was incident on the ipsilateral or con- 
tralateral retina. Lowenstein®***® and Myer- 
son and Thau** have previously reported the 
ability of the Argyll Robertson pupil to re- 
spond in this way to drugs like cocaine and 
benzedririe which produce mydriasis with- 
out paralysis of pupillary reflexes. 

On the other hand, it is not logical to pre- 
sume that the only reason a true Argyll 
Robertson pupil does not respond to light is 
because of its miosis. In other conditions of 
miosis, such as early acute Horner’s syn- 
drome,** congenital miosis,” senility, or pilo- 
carpine-induced miosis, the pupil retains its 
light response despite the miosis. The cocaine 
effect was reversible and the pupils were 
again miotic and light-rigid in 24 hours, This 
effect was consistently reproducible. 

The reaction to light which follows dilata- 
tion with cocaine merely suggests (but does 
not prove) that interference with the light 
reflex is not the significant factor in the 
pathologic process of this syndrome, The 
study does describe the incidence of a fully 


developed Argyll Robertson syndrome in 
patients observed under the biomicroscope. 

Ten of the cases in the present study were 
called bilateral Argyll Robertson pupils in 
the hospital record on the basis of gross ex- 
aminations. Yet, these 10 patients had a true 
unilateral Argyll Robertson syndrome. In 
all the patients both eyes were involved and 
were in the process of becoming an Argyll 
Robertson syndrome, but in all cases one eye 
had become fully developed before the other 
so that one pupil was miotic and light-rigid 
while the other was not. 

The study also supports the contention of 
McGrath,*® Langworthy,** and Myerson*® 
who have separately maintained that the 
Argyll Robertson pupil does not lose its light 
reaction until the miosis is marked. None of 
these patients had the characteristics de- 
scribed by Ford and others"? of unilateral 
Argyll Robertson pupils following third- 
nerve regeneration. 

The present findings suggest that the uni- 


Fig. 2-A (Apter). Drawings of partially abnor- 
mal irises in which the abnormal sectors did not re- 
spond to light incident on the retina, whereas the 
more normal sectors did respond, Diagnosis was 
incipient Argyll Robertson syndrome. 


Fig. 2-B (Apter). Drawings of abnormal irises 
in patients with an Argyll Robertson syndrome. 
Reproduced with permission from McGrath.” 
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lateral Argyll Robertson pupil should not 
be regarded as a rare condition. Therefore, 
a theory that attempts to localize the lesion 
responsible for this syndrome is not satisfac- 
tory unless it can explain all the signs origi- 
nally ascribed to this syndrome, whether it 
occurs in one or both eyes. Another requisite 
of a theory of pathogenesis is that it be con- 
sistent with pathologic findings. 

The central nervous system theory of 
pathogenesis fails 
to satisfy both of these requisites. Light- 
rigidity alone has been explained in this the- 


4,6, 22, 25, 37-38, 41, 49, 51, 54, 58-61 


ory by a lesion in the afferent pupillary light 
pathway close to the first synapse in the 
pretectal region. This lesion, however, does 
not produce a small pupil. Moreover, a lesion 
in that location is seldom found in neuro- 
syphilis. On the other hand, the miosis is 
ascribed to a separate lesion that has not 
yet been allocated. 

None of the central nervous system le- 
sions proposed thus far could explain a uni- 
lateral, miotic, light-rigid pupil. Further- 
more, neurologists agree that there is no 
known central nervous system lesion that 
could possibly produce a unilateral Argyll 
Robertson syndrome. Therefore, those who 
support a theory of a central nervous sys- 
tem pathogenesis of the Argyll Robertson 
pupil are forced to postulate two lesions- 
one to explain the miosis and another to ex- 
plain the light-rigidity. 

Since each sign—the miosis and the light- 


rigidity—may occur separately in many 
diseases, while the combination of miosis and 
light-rigidity occurs only in syphilis, it would 
appear worthwhile to search for a single le- 
sion to explain the Argyll Robertson syn- 


drome. The manner in which the present 


clinical data support the postulate that the 
single lesion may be in the iris itself will be 
the subject of a future report. 

Before these theories can be sub- 
stantiated, that 
knowledge be obtained concerning the pre- 


well 
however, it is essential 
cise pathologic process responsible for the 
gross abnormalities of the iris. In this con- 
nection, microscopic study of irises from pa- 
tients who had the complete Argyll Robertson 
syndrome might prove fruitful in directing 
attention toward a lesion intrinsic in the iris 
that could explain all the characteristics of 
the Argyll Robertson pupil and of the uni- 
lateral syndrome as well. 


SUM MARY 


1. The slitlamp biomicroscope provides a 
very sensitive, accurate technique for study- 


ing the Argyll Robertson syndrome of mio- 
sis, absence of pupillary light response, and 
overactive pupillary accommodation reaction, 

2. With the use of the biomicroscope, uni 
lateral Argyll Robertson pupils were found 
in 12 of 46 patients with neurosyphilis. 
None had the Argyll Robertson syndrome 
in both eyes. 

3. Gross abnormalities of the iris, such 
as transillumination, absence of collarette, 
and fine radial striations were associated 
with each miotic, light-rigid pupil. 

4. Cocaine produced dilatation of most 
of these miotic pupils and, following this 
mydriasis, the pupils were capable of con- 
stricting when light was incident on the 
ipsilateral or contralateral retina. 

5. These findings are incompatible with 
the theory of a central nervous system path- 
ogenesis of the Argyll Robertson pupil. 

7316 South Paxton Street (49). 
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OrPpuHTHALMIC MINIATURE 


... Your eye is the lamp of your body; when your eye is sound, your 
whole body is full of light; but when it is not sound, your body is full 


of darkness. .. . 
The Gospel According to Luke, 
Chapter 11, verse 34. 
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BILATERAL HOMONYMOUS HEMIANOPSIA* 


Frepertc M. Reese, M.D. 
Baltimore, Maryland 


Bilateral loss of vision of sudden onset 
has many causes and occurs under a variety 
of circumstances. This paper is concerned 
with bilateral loss of vision resulting exclu- 
sively or principally from posteriorly situ- 
ated lesions, that is, from lesions affecting 
the upper visual pathways. Blindness from 
such lesions may occur as a result of anoxia 
and following ventriculography and cere- 
bral arteriography. It may result from hy- 
pertensive encephalopathy, cerebral hemor- 
rhage, thrombosis, and spasm in the cere- 
bral arteries, air embolism, direct injury to 
the skull, and from. blood-transfusion reac- 
tions. 

Attention is called to a recent paper by 
Behrman’ on blindness of sudden onset, both 
temporary and permanent. 

The importance of anoxia as a cause of 
“blackout” or transient blindness or as a 
cause of extensive and permanent damage to 
the central nervous system has become more 
widely recognized since Haldane’s investi- 
gations were published in 1922.* Haldane 
pointed out that only 
stopped the engine for want of fuel but, if 


oxygen-want not 


severe enough, caused “total ruin of what we 
took to be machinery.” 

Anoxia may occur under a number of con- 
ditions. It has been classified as follows: 
( Barcroft’s original classification’ ) : 

1. Stagnant, in which there is a reduction 
of the blood flow in the tissues, as in shock 
due to vasomotor collapse, embolus, or 
thrombosis. 

2. Anoxic, in which there is interference 
with the passage of oxygen from the pul- 
monary alveolar spaces into the capillaries as 


in pneumonia, plugging of the trachea or 
bronchi with foreign matter, drowning, or 
inhalation of gases of low oxygen content. 


* From the Wilmer Institute of The Johns Hop- 
kins University and Hospital. 


3. Anemic, in which the oxygen-carrying 
capacity of the blood is reduced, due to 
insufficient hemoglobin or modification of the 
hemoglobin, as in poisoning from carbon 
monoxide or from the venom of certain 
snakes. 

Peters and van Slyke* added another type: 
Histotoxic, in which the tissue cells are un- 
able to use the oxygen made available to 
them by the blood, as in alcohol, narcotic, 
or cyanide poisoning. 

Extensive investigations, both experimen- 
tal®* and clinical,*""* have shown that, with 
anoxic anoxia of moderate severity even for 
a matter of minutes, irreversible changes may 
occur in the central nervous system resulting 
in cortical blindness and even in death. Some 
parts of the brain, notably the occipital cor- 
tex, are more susceptible to anoxia than are 


Douglas ; 


others ( Burdick, Lisa, and Elias ; 
and Hoff, Grenell, and Fulton"'.) The tran- 
sient effects of anoxia have been discussed by 
Behrman. Serious and irreversible destruc- 
tion resulting from prolonged and severe 
anoxic anoxia is illustrated by three of the 
four case histories now summarized. 


CASE HISTORIES 
Case | 

An infant was born while the mother was 
in an oxygen tent with pneumonia. A pre- 
vious attack of pneumonia had also occurred 
during the pregnancy. Severe permanent 
visual loss resulted in the child. 

This white infant was seen when she was 
about one year of age. At birth cyanosis was 
severe, but good color appeared rapidly and 
remained. The mother believed the child did 
not see even at a few months of age. The 
child was slow to stand. 

At about one year of age there was no evi- 
dence of any vision. The optic discs were 
extremely pale and possibly slightly recessed. 
The pupils reacted well to light. The tendon 
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reflexes were brisk but if any spasticity was 
present it was slight. 

Loss of vision was believed to be mainly 
cortical because of the persistence of the pu- 
pillary reactions. 


Case 2 


Permanent loss of vision resulted after 


laryngeal spasm with apnea for three minutes 


during bronchoscopy under sodium-pentothal 
anesthesia. The patient had syphilis and there 
was a history of epilepsy from the age of 20 
years. 

This Negro, age 36 years, was seen about 
eight months after the onset of his loss of 
vision. He gave a history of “epileptic spells” 
for 15 years ; these were often brought on by 
bouts of coughing. The diagnosis was hyper- 
plastic tracheobronchitis. An attempt to bron- 
choscope the patient under local anesthesia 
was unsuccessful. Bronchoscopy was then re- 
peated under sodium-pentothal anesthesia. 
Severe laryngeal spasm occurred with cessa- 
tion of breathing for at least two or three 
minutes. 

After the anesthesia was withdrawn, the 
patient vegetated for the next two or three 
weeks and blind. Eight 
months later he was able to take fluids suc- 
cessfully by mouth for the first time and he 
was able to talk thickly but coherently. One 
month later vision was limited to light per- 


was completely 


ception. The fundi were normal and the pu- 
pils reacted properly to light. 
Case 3 

Permanent loss of vision following severe 
postoperative hemorrhage after tonsillectomy 
with obstruction of the trachea by a blood 
clot for three to five minutes. This was fol- 
lowed by blindness, stupor, Cheyne-Stokes 
respiration, muscular twitchings, and convul- 
sions with the slightest stimulation. Blindness 
persisted. 

This white man, aged 33 years, was seen 
about two and a half months after the anes- 
thetic accident. He had had tonsillitis and 
peritonsillar abscesses with repeated incision 


and drainage. He was given a nitrous-oxide 
induction and ether anesthesia for removal of 
his tonsils and adenoids. The operation lasted 
only about 20 minutes and the patient was re- 
turned to his bed in good condition. 

Shortly afterward, he developed a profuse 
hemorrhage from the tonsillar fossae. He 
was given morphine. About two and a half 
hours after the operation, he became cyanotic 
and his radial pulse was not palpable. A min- 
ute or two later his respirations stopped and 
cyanosis increased markedly. Artificial res- 
piration, oxygen, and suction were used. A 
clot seven by one and a half inches was re- 
moved from the patient’s throat three or four 
minutes later. Artificial respiration was nec- 
essary for another half hour. 

On the second day, after the operation the 
patient was stuporous and showed convulsive 
movements with stimulation. On the fifth 
day, he was able to talk. He complained that 
he could not see. Retinal edema and papil- 
ledema were reported to be present. 

On the seventh day, he still was unable to 
see light. The fundi appeared normal at this 
time. His pupils reacted to light on the 
twelfth day and light perception was present. 
Two and a half years after the operation the 
patient could see only hand movements al- 
though his fundi and pupillary reactions were 
normal. 

Case 4 

Temporary total loss of vision following 
vomiting and aspiration of food particles dur- 
ing delivery of a normal baby at term under 
sodium-pentothal anesthesia. Decerebrate 
rigidity developed and later the same day the 
patient responded to painful stimuli only. 
After two days, marked improvement of 
vision was evident and it ultimately returned 
to normal. The visual fields and fundi were 
also normal. 

This white woman, aged 38 years, was seen 
in The Johns Hopkins Hospital during her 
illness. During delivery, the patient vomited 
and aspirated food particles while under the 
anesthetic. She was unable to breathe and ex- 
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hibited intense cyanosis for about 15 minutes. 
A tracheotomy was done and a good pink 
color returned at once. 

Two and a half hours later the patient 
showed decerebrate rigidity. Seven hours 
after the respiratory difficulty she was still 
rigid but responded to painful stimuli. The 
next day she was able to swallow water. 

The pupils reacted well to light stimulus 
and on the second day vision had definitely 
improved, On the third day, a slight sensory 
aphasia was noted and there was marked im- 
pairment of fine movements. The reflexes 
were hyperactive. 

On the ninth day, vision was about 2/200 
in each eye. The ocular movements, pupillary 
reactions, and fundi were normal. On the 
11th day, vision was about 2/100 in the right 
eye and 2/70 in the left. Visual field studies 
showed a left lower homonymous quadrant 
defect for four degrees, red and blue test ob- 
jects. 

After seven weeks, vision had returned to 
20/15 in each eye and the visual fields and 
fundi were examination 18 
months after the original trouble showed no 
abnormality. 


normal. An 


COM MENT 


Ford, Walsh, and Jarvis'* reported a case 
of blindness following respiratory failure in 
a patient under nitrous-oxide and ether anes- 
thesia. Artificial respiration was required for 
a few minutes during the operative proced- 
ure-—repair of a hernia. When the anesthetic 
was withdrawn, the patient remained in a 
coma for 36 hours, during which time sev- 
eral generalized convulsions occurred and 
there was some elevation of the patient’s tem- 
perature. Later there was marked loss of 
cerebration, and cerebellar ataxia, apraxia, 
and aphasia were noted. These abnormalities 


gradually cleared and the visual fields im- 
proved with a residual homonymous scotoma 
extending to the fixation point in each left 
lower quadrant. Central acuity remained 
quite low. 

These five cases are examples of the se- 


rious damage to the central nervous system, 
including the upper visual pathways, which 
may follow anoxic anoxia due to respiratory 
difficulties. Although the number of cases is 
small, it is obvious that, in general, anoxic 
anoxia of considerable duration produces se- 
vere changes. Case 3 exemplifies the extreme 
sensitivity of the visual apparatus to anoxia 
since the visual defect was the sole resi- 
due of the anesthetic mishap. It is probably 
reasonable to state that, with severe anoxic 
anoxia, there is likely to be permanent blind- 
ness if the patient lives. 

Courville’® described 13 cases of damage 
to the central nervous system following ni- 
trous-oxide induced anesthesias, in eight of 
which sudden respiratory failure occurred 
and, in four, a feeble or imperceptible pulse 
was noted. In four of these patients, no 
symptoms occurred during the anesthesia 
but the patients remained in a deep coma 
when the anesthesia was withdrawn. Mental 
deterioration was pointed out as the most 
common sequela. 

Lowenberg and others’ reported four 
more cases, three of which terminated fatally. 
Histologic changes in the central nervous sys- 
tem consistent with the findings in experi- 
mentally produced anoxia in animals":* were 
present in Courville’s and Lowenberg’s cases. 
VISUAL LOSS FOLLOWING VENTRICULOGRAPHY 
Case 5 

A white man, aged 50 years, lost all vision 
followirg ventriculography. Vision  ulti- 
mately improved to 20/20—1 in the right eye 
and 20/20—2 in the left eye with a residual 
right lower quadrantanopsia. 

The patient was admitted to the hospital 
with a history of severe headaches which 
could be reproduced by histamine injections. 
Desensitization to histamine failed to bring 
relief. Blood pressure determinations showed 
pressures of around 190/120 mm. Hg, and 
there was a well-developed arteriosclerotic 
hypertensive type of retinitis with exudates 
and hemorrhages in each eye. 


The right upper eyelid drooped slightly 
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and the right pupil was definitely smaller 
than the left one. Both pupils reacted nor- 
mally to light stimulus. The ocular move- 
ments were entirely normal. 

Pressure over the right internal carotid 
artery ( Matas test) for 10 minutes was well 
tolerated and in the beginning seemed to re- 
lieve the headaches. This vessel was ligated 
in the neck with marked relief of the head- 
aches for a few days. They returned, how- 
ever, and were more severe than before the 
ligation. 

Eleven days after the ligation an air injec- 
tion was made into the cerebral ventricles. 
The right lateral ventricle filled promptly 
and appeared to be normal. The left lateral 
and third ventricle could not be demon- 
strated. Several attempts to reach the left 
ventricle were unsuccessful. 

Following the air injection, there was com- 
plete loss of vision with “hysterical reactions 
difficult to interpret.” The patient was irra- 
tional for several days and seemed to be quite 
blind. Some slight return of vision was noted 
eight days after the air injection was made. 
The headaches continued. Visual acuity im- 
proved rapidly and on the 11th day it was 
said to be good. There was a residual right 
homonymous hemianopsia at this time. The 
headaches, right partial ptosis, and miosis 
persisted. 

The patient was not seen again for several 
years. Recently he stated that the severe 
headaches continued for about two years and 
then gradually diminished so that he had been 
free of them for the past four years. His 
vision had remained normal. Recently his 
corrected vision was 20/20—1 in the right 
eye, and 20/20—2 in the left eye. 

The right upper eyelid still drooped slightly 
and the right pupil was smaller than the 
left one. Both reacted normally to light stim- 
ulus. 

The retinal 
changes characteristic of arteriosclerosis but 


arteries showed definite 
there were no exudates or hemorrhages in 
either fundus. The nerveheads were normal. 


Visual field studies showed a right lower 


homonymous quadrantanopsia for one- 


degree white. 


Case 6 


A white man, aged 45 years, exhibited a 
right homonymous hemianopsia as a result 
of a craniopharyngioma. After ventriculog- 
raphy there was temporary loss of vision in 
the left eye with pronounced subsequent re- 
covery. 

Loss of vision to the right had been noted 
by the patient two years before this examina- 
tion. A neurologic examination was entirely 
negative except for an incongruous, incom- 
plete, right homonymous hemianopsia with 
reduction of vision to 20/100 in the right 
eye and 20/40 in the left eye. 

A Diodrast injection into the left carotid 
artery indicated a small suprasellar mass. 
Three days later an air injection was done 


which was followed by complete loss of vi- 
sion in the left eye. Two days later light per- 
ception was present and one day later per- 
ception of hand movements in the temporal 


field. 

Seven days after the injection of air, vision 
had improved to the ability to count fingers 
and on the 12th day it was 5/200, 

The next day a craniotomy was done on 
the right side and a large (two cm. in diame- 
ter) cyst, extending into the sella and causing 
great tension on the right optic nerve, was 
removed. Microscopic examination showed 
this to be a craniopharyngioma. 

Six days later vision in the right eye was 
20/200 and in the left eye 20/100. Two 
years and nine months after the operation 
vision was 20/40 in each eye (bilateral macu- 
lar degeneration ), and the visual fields were 
markedly improved on both sides of the ver- 
tical meridian. 

Case 7 

A white boy, aged seven years, with a his- 
tory of frontal headaches, nausea, and vomit- 
ing, a right sixth nerve palsy, cracked-pot 
sound over the skull, and severe papilledema 
with 20/40 vision in each eye, lost all vision 
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following ventriculography. Improvement 
started within 36 hours and vision and visual 
fields ultimately returned to normal. 

On admission, the patient's vision was 
20/40 in each eye and there was a severe de- 
gree of papilledema in each eye with exudates 
and hemorrhages. The visual fields could not 
be charted due to lack of co-operation. 

An air injection was done which revealed 
a lesion on the right side of the brain. A 
craniotomy was done on the same day. A 
tumor was not found and the skull was closed 
without replacing the bone flap. 

Following the operation the patient com- 
plained bitterly and repeatedly of not being 
able to see. Twenty-four hours later, how- 
ever, he was able to see the doctor’s hands 
moving before his face. He could also tell 
colors to some degree. The patient was dis- 
charged from the hospital three days later. 

Four and a half years later the child's 
vision was entirely normal and his health 
excellent. He has been attending school regu- 
larly and doing very well. 


COM MENT 

When ventriculography is performed, it is 
always possible that insertion of the needle 
into the posterior horn of the ventricle is 
responsible for the visual field defect or that 
hemorrhage has developed in the occipital 
lobe. 

These three cases of visual loss following 
ventriculography were characterized by im- 
mediate total loss of vision in both eyes in 
two cases and total loss of vision in one eye 
in the third. Marked improvement occurred 
in all three. Study of these three cases sug- 
gests that visual loss following ventriculog- 
raphy is temporary. This is in conformity 
with many published cases of such visual 


loss. 


AIR EMBOLISM 


The various effects of air embolism on the 
nervous system are well known. Embolism 
has been observed in (1) caisson disease and 


in (2) therapeutic and accidental introduction 
of air into the blood stream. This has been 
observed in (a) operations on the chest 
wall, (b) artificial pneumothorax, (c) injec- 
tion of air into the sinuses, (d) a knee- 
chest position in women recently delivered, 
and (e) accidental wounding of the jugular 
vein in the neck. The amount of air necessary 
to cause symptoms is not known. 

Air embolism frequently causes pain in 
the head, dizziness, fear of impending death, 
a rapid pulse, shallow and labored breathing, 
and generalized or localized convulsions. 
Blindness sometimes results. 

Blindness may be an early symptom last- 
ing from a few minutes to several days. The 
pupils may be constricted or dilated. Paraly- 
sis of the ocular muscles has been reported. 
Homonymous quadrantic and hemianopic de- 
fects have also been reported. Since there are 
no examples of blindness from air embolism 
in this series of cases, I have drawn from 
the description of two such cases by Walsh."* 


CASES FROM LITERATURE 


A patient had the first stage of a thoraco- 
plasty with resection of the first, second, and 
third ribs, and extrafascial apicolysis fol- 
lowed by pneumothorax. An injection of 120 
ce. of air under 220 mm. of water pressure 
was made and immediately following this 
there was excruciating pain in the head. In a 
few minutes nausea and vomiting occurred 
and the patient was observed to be blind. The 
pupils were constricted. 

For the next three days the patient showed 
fear of impending death, restlessness, coma, 
and convulsions. By the fifth day, however, 
he was greatly improved and able to feed 
himself. The ocular movements were normal 
at all times. Macular edema was observed on 
one occasion. On the fourth day vision had 
improved to the perception of hand move- 
ments, on the fifth day it was 20/200 and by 
the ninth day 20/15 in each eye. 

The next case was also one of pulmonary 
tuberculosis in which a left-sided extra- 


ty, 
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pleural pneumolysis followed by injection of 
500 cc. of air was done. Two hours later sud- 
den loss of vision occurred with motor pa- 
ralysis of all extremities, disorientation, fear 
of death, nausea, and vomiting. The pupils 
were dilated and fixed to light. Retinal pallor 
was observed, but disappeared four hours 
later. 

Paralysis of the right side disappeared the 
next day. The left arm could be moved on 
the sixth day. On the fourth day there was 
light perception in each eye and the pupils 
reacted to light stimulus. Within two weeks 
vision had improved to 20/20 in each eye. 
However, a bronchocutaneous fistula devel- 
oped, signs of sepsis followed, and the pa- 
tient died in three weeks. 

From a study of these two cases it seems 
that although loss of vision following air 
embolism may be complete, recovery may be 
confidently anticipated if the patient survives 
for a day or two, Behrman’ described a simi- 
lar case with complete loss of vision and re- 
covery after four days. 

Monocular blindness following injection 
of paraffin into the orbit for cosmetic reasons 
is mentioned here because it has been re- 
ported in the literature along with fat em- 
bolism. Leber** reported eight such cases and 
Uhthoff"’ one case. Obstruction of the cen- 
tral retinal artery was observed in all of these 
cases. 

Vascular obstruction by fat embolism is so 
frequently fatal that blindness is not de- 
scribed. However, cases of involvement of 
the retinal vessels are reported without se- 
rious loss of vision and with complete recov- 
ery. 

Fritz and Hogan" described two such 
cases in young men with extensive bone in- 
juries. One of these patients recovered and 
the other died. Evans’® described a similar 
case with retinal changes and rapid recovery. 
I have been unable to find any cases of cor- 
tical blindness due to fat embolism in the 
literature. It is interesting that fat embolism, 
if extensive enough to cause blindness, 


causes death; whereas, blindness with air 
embolism is followed by complete recovery 
if the patient survives. 
BLOOD SUPPLY OF VISUAL CORTEX 

A brief discussion of the vessels supplying 
the visual cortex, the posterior cerebral ar- 
teries, is indicated at this point. The paired 
terminal vessels are given off from the basilar 
artery in the interpeduncular space justabove 
the emerging oculomotor nerves which pass 
between these vessels and the superior cere- 
bellar arteries. The trochlear nerves also lie 
between these two sets of vessels. Shortly 
after their origin, the posterior cerebral ar- 
teries receive blood from the internal carotid 
arteries by way of the posterior communicat- 


ing vessels. 
Each posterior cerebral artery first passes 


forward, then backward and upward around 
the cerebral peduncle, below the splenium of 
the corpus callosuni, and then to the visual 
cortex of the occipital lobe. Shellshear*® 
demonstrated beautifully the area supplied by 
the calcarine artery by injecting a dye into 
the posterior cerebral artery and then sec- 
tioning the occipital lobe. He demonstrated 
that the area colored by the dye was the same 
as outlined by the line of Gennari in the vis- 
ual cortex. 

In its early course, branches are given off 
to the red nucleus, the corpora quadrigemina, 
the geniculate bodies, and the posterior part 
of the optic thalamus, including the pulvinar. 
Most of the visuopsychic, as well as the 
visuoperceptive area, is supplied by this ves- 
sel. 

As a result of the ample blood supply from 
the internal carotid arteries by way of the 
posterior communicating arteries, thrombosis 
or closure of the basilar artery otherwise does 
not usually result in visual field changes. 
“Sparing of the macula”’ in occipital vascular 
lesions** probably results from the blood 
supply made possible by the anastomoses be- 
tween the terminal branches of the posterior 
cerebral and middle cerebral arteries in this 


‘ 
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area, FOrster** was probably the first to point 
out this double blood supply in 1890. 

Attention is also drawn to the position of 
the posterior cerebral arteries at their com- 
mencement for here they are particularly vul- 
nerable to pressure cither from prolapse of 
the temporal lobe through the tentorium or 
elevation upward of the cerebellum. 

During part of their course they come 
close to the free edge of the tentorium. A 
supratentorial tumor which produces hernia- 
tion of the uncus through the incisura ten- 
torium is likely to compress the posterior cer- 
ebral artery of that side. 

A not uncommon post-mortem finding is 
cortical necrosis of both occipital lobes of the 
type produced by such arterial obstruction.”* 
This finding has recently been observed in a 
case of bilateral homonymous hemianopsia 
not associated with tumor or trauma. In this 
case, which was not observed by me, a 
thrombus extended from the anterior end 
of the basilar artery into both posterior cer- 
ebral arteries to beyond the junction with 
the posterior communicating arteries. 

It would be anticipated that with involve- 
ment of the basilar or posterior cerebral ar- 
teries that diplopia, ptosis, or other evidence 
of brain-stem damage might be present. Such 
symptoms have been observed in very few 
of the cases reported here. 

Bilateral homonymous hemianopsia prob- 
ably arises most frequently as a result of 
widespread vascular disease. Its development 
has been observed in individuals suffering 
from vascular hypertension in which instance 
it may be associated with hypertensive en- 
cephalopathy. However, bilateral homony- 
mous hemianopsia often occurs when the 
blood pressure has not been unduly elevated. 
In these cases it would seem that thrombosis 
is the etiologic factor. 

What the role of arterial spasm is in cases 
of bilateral homonymous hemianopsia is not 
clear. However, in those cases with extremely 


rapid recovery it is easy to visualize spasm as 
the inciting cause, On the basis of hemianop- 
sia often being associated with migraine and 


in some instances being permanent, the ques- 
tion arises as to whether or not bilateral 
homonymous hemianopsia might originate 
from migraine. Certainly there is no proof 
of this. 

BILATERAL HOMONYMOUS HEMIANOPSIA 

WITH HYPERTENSIVE ENCEPHALOGRAPHY 
Case 8 

A white woman, aged 53 years, with a his- 
tory of hypertension for many years, showed 
complete loss of vision in the left eye and 
only light perception in the right eye about 
one year after an iridectomy on the left eye 
for acute glaucoma. The glaucoma was not 
considered to be responsible for the loss of 
vision which did not improve. 

A year before my examination, the patient 
had an acute attack of glaucoma in the left 
eye. An iridectomy controlled the tension and 
the patient had not been seen again until pain 
was experienced in the right eye three days 
before examination. Pilocarpine had been 
prescribed for the right eye after the opera- 
tion as a precautionary measure. Furmethide 
was prescribed for the right eye at once 
and examination soon afterward showed the 
intraocular pressure in this eye to be 15 mm. 
Hg. 

In spite of this low tension and a normal 
tension in the operated left eye, there was 
only questionable light perception in the right 
eye and no light perception in the left eye. 
The right pupil was noted to be small and 
reactive and the pupillary margins in the left 
eye did not move with light stimulus. Corneal 
sensitivity and the ocular movements were 
normal. 

A vitreous hemorrhage below the disc and 
a hard white exudate temporal to the macula 
were noted in the right eye. The retinal ar- 
teries showed a severe grade of arterio- 
sclerosis and several other small hemorrhages 
were observed in both eyes. The left disc 
was extremely pale with some suggestion of 
glaucoma. There was a moth-eaten appear- 
ance in the macula. The blood pressure taken 


a 
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on several occasions was found to be around 
210/105 mm. Hg. 


Case 9 
An 83-year-old surgeon experienced sud- 


den total loss of vision several hours after 
having done a long, tedious, and tiring opera- 


tion. He experienced marked exhaustion and 


his blood pressure was found to be acutely 
elevated (systolic of 300 mm. Hg): Total 
blindness lasted 24 hours and was accom- 
panied by delirium, subjective visual sensa- 
tions, vertigo, diplopia, amnesia, and incon- 
tinence. Recovery was ultimately complete. 

The patient had always enjoyed good 
health until his “attack.” He had been a vig- 
orous, driving, hard-working individual. His 
blood pressure had not been previously un- 
usually high. After completing his operation, 
he felt exhausted and retired early. 

About half an hour later he experienced 
a “sudden, severe dizziness as if I'll die.” 
Everything seemed to spin around from right 
to left and his head felt enormous. He had 
the illusion of pushing his son to the ceil- 
ing for a minute or two. 

According to the patient’s wife he was 
totally blind for the next 24 hours. Diplopia 
was then experienced and persisted off and 
on for several weeks. Four days after the 
onset of the blindness, he was delirious and 
had all sorts of imaginary ideas. He com- 
plained of not being able to taste his food. 
He was ataxic in the dark and lost control 
of his bladder and bowels. He recovered and 
performed a radical mastectomy six and a 
half months after the original episode. 

Examination at about this time showed 
loss of hearing for high tones and some loss 
of vibratory sense in the legs attributed to 
the patient’s advanced age. There was no 
clear evidence of a focal cerebral vascular 
lesion. Vision was 20/30+-4 in each eye and 
the visual fields were normal. The nerve- 
heads appeared to be normal and the retinal 
arteries showed generalized narrowing and 
caliber variation. There was a single splinter- 


shaped hemorrhage in the left fundus. The 


only other finding brought out at this time 
was that the patient had been a “mild diabetic 
for six or seven years.” 


BILATERAL HOMONYMOUS HEMIANOPSIA 
WITH VASCULAR DISEASE BUT WITHOUT 
UNDULY ELEVATED BLOOD PRESSURE 

Case 10 
A 60-year-old white woman, with a history 

of a “stroke” three years previously, who had 

had a large colloid goiter removed eight years 
previously, followed by paralysis of the vocal 
cords and frequent attacks of tetany, experi- 
enced total blindness following a second 

“stroke.” There was a return of the central 

fields only. 

A huge colloid goiter weighing 375 gm. 
was removed in 1943 with relief of symptoms 
of hyperthyroidism and congestive heart fail- 
ure. This operation, however, was followed 
by paralysis of both vocal cords which neces- 
sitated a tracheotomy with a permanent in- 
dwelling tube. Symptoms of severe hypo- 
parathyroidism also developed which re- 
quired calcium therapy. The patient’s. blood 
pressure was around 125/80 mm. Hg. 

The first “stroke” occurred in 1948 and 
resulted in paralysis of the left arm and leg. 
The patient was not aware of any visual loss 
at this time. The second “stroke” occurred 
26 months later and was followed by total 
blindness. The patient was not sure how 
long this lasted. Central vision, however, re- 
turned and remained. 

An examination of the patient’s eyes was 
made about 10 months after the second 
“stroke.” At this time the ocular movements 
were normal, the corneas clear, and the pupils 
equal and reactive. 

The fundus of the right eye was not well 
seen because of lens opacities. The left fun- 
dus showed a granular appearance in the 
macular area believed to be a degenerative 
process. The retinal arteries showed signs of 
moderately The 
nervehead in this eye appeared to be normal. 
No exudates or hemorrhages were seen. 

Vision was 20/70 in the right eye and 


severe arteriosclerosis. 
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4/200 in the left eye with correction. The 
visual fields were limited to a few degrees 
about the fixation point in each eye. 

Dr. Frank R. Ford examined the patient 
on the same day and commented as fol- 
lows: “There are signs of a left hemiparesis 
with spasticity and increased tendon re- 
flexes. No sensory loss. The visual fields con- 
sist of a few degrees around the fixation 
point. Lenticular opacities are present. The 
pupils react to light and there are no gross 
changes in the nerveheads. The patient prob- 
ably has bilateral softenings involving the oc- 
cipital cortex or optic radiations. Possibly 
she had a left hemianopsia with the first 
stroke and a right one with the second. | 
suspect, however, she had a bilateral homony- 
mous hemianopsia with the second stroke as 
she believes. I have seen this repeatedly and 
return of central vision is characteristic.” 


Case 11 

A white man, aged 51 years, experienced 
sudden loss of vision while at dinner..A small 
field extending about 10 degrees to the right 
of the fixation point only remained in each 
eye. This was accompanied by paresthesias, 
weakness of the left leg, and mild clumsiness 
of the right hand. The blood pressure was 
150,86 mm. Hg. 

The patient was examined in The Johns 
Hopkins Hospital about five months after the 
original incident. He gave a history of hav- 
ing had “leaky heart valves for 30 years 
probably following rheumatic fever.” He had 
also been treated for syphilis but it was 
thought that tests may have been a “false 
positive.” He had had no other symptoms, 
however, preceding the present illness except 
for mild chronic headaches. 

Following the onset of visual loss, the pa- 
tient had trouble holding a cigarette in his 
right hand. He managed to finish dinner, 
however, and retired to his room where his 
lack of vision became more apparent when he 
tried to read. He remained in bed for the 
next three weeks and was unable to read 
during this time. Improvement of vision was 


then noted, especially to the right. He was 
able to return to work after four or five 
weeks. About a month later he felt drowsy 
and exhausted. He returned home and sup- 
posedly had a generalized convulsion with 
loss of consciousness lasting one or two min- 
utes. He did not regain consciousness for 
three hours. He then slept for 12 hours. 

Signs of aortic and mitral valvular disease 
were noted, as well as aortic changes be- 
lieved to be due to arteriosclerosis. The neu- 
rologic examination at this time was nega- 
tive except for the visual fields which showed 
a left homonymous hemianopsia with some 
slight clearing in the left lower fields. Vision 
was 20/20 in each eye. 

The fundi were normal except for very 
moderate arteriosclerosis of the retinal ar- 
teries. Electroencephalograms gave entirely 
negative results with the eyes closed. With 
the eyes open there was definite evidence of 
a lesion in the right occipital lobe extending 
to the left. 

Case 12 

A white man, aged 68 years, experienced 
sudden loss of vision while driving his car. 
Flashes of light were observed in the begin- 
ning and severe headaches followed and 
lasted for 24 hours. 

The patient was seen here for the first time 
21 months after the attack of visual loss. 
Although he still complained of blurring of 
vision, he was aware of marked improvement 
in both eyes. Careful questioning revealed 
that he could see only in a small central field 
for several months. Previous to the attack 
he had been generally well and had had no 
visual difficulties. 

Examinations revealed moderate arterio- 
sclerosis with low blood pressure, but noth- 
ing else of consequence. The eyes were en- 
tirely normal externally. The right fundus 
was entirely normal except for a large 
“drusen” above the macula. The left fundus 
showed a few “drusen” in the upper part 
of the macular region. The retinal ar- 
teries showed only moderate arteriosclerotic 
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changes. Vision in the right eye was 
20/30—1 and in the left eye 20/30+2. 
The visual fields were almost full in all me- 
ridians. 
Case 13 

A white woman, aged 58 years, with a his- 
tory of auricular fibrillation, experienced 
sudden loss of vision while dressing. There 
was momentary improvement after a few 
minutes and then severe loss which lasted 
for two weeks with some clearing near the 
fixation point subsequently. 

The patient was examined here for the 
first time about six weeks after the visual 
loss. The history revealed nothing of conse- 
quence except that auricular fibrillation had 
been noted on one occasion. The blood pres- 
sure had never been unduly elevated and was 
found to be 150/82 mm. Hg. The patient had 
apparently had no other symptoms, such as 
headaches, dizziness, subjective visual sensa- 
tions, or hallucinations associated with the 
visual loss. Over the six weeks’ period little 
if any improvement had been noted. 

Examination showed the pupils to be equal 
and normally reactive and the ocular move- 
ments to be normal. Vision was about 1/15 
in each eye and the field of vision was limited 
to a few degrees in the central portion of 
each left 


nystagmus could not be elicited. 


inferior quadrant. Optokinetic 


In all probability this case exemplifies 
lodgement of an embolus or development of 
a thrombus at the junction of the basilar and 
posterior cerebral arteries with extension be- 


yond the posterior communicating arteries. 


Case 14 

A white man, aged 60 years, with a history 
of inadequately treated syphilis and moder- 
ate arteriosclerosis, experienced sudden se- 
vere loss of vision while driving his car. 
Improvement was noted first after eight days 
and finally reached 20/20 in the right eye 
and 20/30+-3 in the left eye with a residual 
left homonymous hemianopsia. 

The patient was seen first in The Johns 


Hopkins Hospital about 19 months after the 
loss of vision occurred. The patient gave a 
history of having been treated for syphilis 
30 years before. He had been given 25 “arm 
shots” at that time. His serologic test for 
syphilis became negative but 19 months ago 
it was found to be positive again. He was 
treated this time with penicillin. The amount 
of the treatment was not known. The patient 
had had no other symptoms, visual or other- 
wise, before the present illness. 

The sudden loss of vision occurred while 
the patient was driving his car. No other 
symptoms accompanied the visual loss which 
persisted and the patient was admitted to the 
hospital the next morning because of his un- 
explained blindness. He could see only light 
and had to be led about for eight days. Im- 
provement was noted from this time on and 
was more pronounced in the beginning in the 
right eye. 

Examination 19 months after the origi- 
nal episode showed a questionable bilateral 
ptosis and some inequality of the pupils with 
incomplete reactions to light stimulus. The 
left pupil was slightly larger than the right. 
The ocular movements were normal. The 
fundi were normal except for 
arteriosclerosis of the retinal arteries and a 


moderate 


questionable hemorrhage in the extreme up- 
per portion of the left fundus was observed. 
The blood pressure was 170/60 mm. Hg. 
Visual acuity was 20/20 in the right eye 
and 20/30+-2 in the left eye. Visual field 
studies showed a left homonymous hemi 
anopsia. An examination 10 months later 
showed no significant change. 
Case 15 

A white man, aged 63 years with mod- 
erately severe generalized and cerebral ar- 
teriosclerosis without hypertension and with 
mental deterioration, developed complete loss 
of vision. Complete dementia and_ finally 
death ensued. 

The patient was admitted to The Johns 
Hopkins Hospital complaining of blurring 
of vision for three weeks, According to his 
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wife, he had been worried over mental de- 
terioration for several months. He had re- 
cently been aware of scintillating scotomas 
and was extremely nervous and unable to 
sleep. 

When admitted to the hospital on April 
27, 1951, his blood pressure was 125/85 mm. 
Hg and there was evidence of moderate 
generalized and cerebral arteriosclerosis. 
The retinal arteries showed corresponding 
changes. The pupils reacted normally and the 
ocular movements were normal. There was a 


left homonymous hemianopsia. 
Examination of the spinal fluid was en- 
tirely negative and ventriculograms showed 


nothing. 

After several days the patient began to 
deteriorate mentally and showed evidence of 
more visual loss. By May 18, 1951, he could 
not recognize a water pitcher or locate fa- 
miliar objects in his room. He became mark- 
edly confused and disoriented. 

From this time on his general condition 
gradually became worse. There were periods 
of severe agitation. Convulsions occurred 
and inability to empty his bladder developed. 
Opisthotonus was observed. He died on 
June 30, 1951. An autopsy was done. 

The anatomic and neurosurgical micro- 
scopic notes follow : 

Anatomic diagnosis. Cerebral atrophy. 
Multiple encephalomalacias. History of ver- 
triculograms. Bilateral burr holes, cranium. 
Slight recent subdural hemorrhage, left oc- 
cipital lobe. 

Neurosurgical microscopic note. Sections 
from the cerebral cortex show widespread 
foci of softening. These are small, except for 
one in the visual radiation of the right occip- 
ital lobe measuring 3.0 by 5.0 mm. These 
are confined to the white matter of the cere- 
bral cortex and are characterized by cavita- 
tion, myelin destruction, and peripheral in- 
filtration by round cells many of which are 
laden with hemosiderin. 

The frontal and both occipital sections 
show more of this than the temporal! lobes 
which are only minimally involved. 


Small, fresh perivascular hemorrhages are 
numerous in the frontal and both occipital 
lobes and are present in all sections includ- 
ing those of the brain stem. In addition, 
perivascular infiltration by one or two layers 
of round cells is widespread. The ganglion 
cells of the frontal cortex show considerable 
increase in number and size and many of the 
neuronal elements remaining are shrunken. 
The process is equally marked in the left 
occipital lobe although the right occipital 
lobe is greatly spared. The temporal lobe 
shows areas in which this condition is prom- 
inent existing side-by-side with normal ap- 
pearing regions. Accompanying this change 
is marked proliferation in glial elements. 

The blood vessels, apart from the hem- 
orrhages and infiltration mentioned above, 
appear normal. 

Diagnosis. Multiple 
Cerebral atrophy. 


encephalomalacia. 


Discussion or Cases 8 THROUGH 15 


In these cases there was severe visual loss 
in individuals between the ages of 51 and 
83 years and with various degrees of arterio- 
sclerosis but, for the most part, with only 
moderate arteriosclerosis and not unduly 
elevated blood pressure (eight of 10 cases). 

In one case (8), the blood pressure had 
been elevated for many years and there was 
a well-developed arteriosclerotic hypertensive 
type of retinitis with exudates and hem- 
orrhages. In another case (9), the blood 
pressure had never been unduly elevated ex- 
cept during an attack of visual loss when the 
systolic pressure was found to be around 
300 mm. Hg. In the remaining cases the 
retinal arteries showed only moderately se- 
vere arteriosclerotic changes. 

In Cases 11, 12, 13, and 14 the loss of 
vision was known to have been sudden and 
to represent the first and only symptom ex- 
cept for “flashes of light” and headaches for 
24 hours in one case. 

In Case 11, there was a history of rheu- 
matic fever and evidence of aortic and mi- 
tral valvular disease. In Case 13, there was 
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a history of auricular fibrillation and in Case 
14 inadequately treated syphilis existed. In 
Case 10, total blindness was present after a 
second “apoplectic” attack in a 57-year-old 
woman with a blood pressure of 125/80 mm. 
Hg and signs of only moderate arterio- 
sclerosis. 

In Case 15, blindness occurred almost as 
an incidental symptom during the course of 


a rapidly progressive encephalomalacia with 


cerebral atrophy due presumably to arterio- 
sclerosis. Microscopic studies made in this 
case showed widespread changes in the brain 
including the occipital lobes. 

Study of these case histories shows that in 
Case 8 with long-standing hypertension, in 
Case 10 with two “strokes” but no increase 
in the blood pressure, and in Case 13 with 
a blood pressure of 150/82 mm. Hg, visual 
improvement was very limited or absent. In 
Case 9, however, with a temporary elevation 
of the blood pressure to 300 mm. Hg (sys- 
tolic) and in Cases 11, 12, and 14 with aver- 
age blood pressure levels, there was great im- 
provement. This improvement was most 
complete in Case 9. In four cases, one with 
hypertension and three without, the neuro- 
logic examination was negative at all times 
except for the loss of vision. In one of these, 
Case 13, there was little or no improvement. 

It seems clear then that bilateral homony- 
mous hemianopsia may be associated with 
hypertensive encephalopathy but occurs more 
frequently when hypertension and signs of 
severe arteriosclerosis (including changes in 
the retinal arteries) are absent. Probably 
there is no correlation possible between the 
presence or absence of hypertension, the de- 
gree of arteriosclerosis, suddenness of onset, 
the amount of visual loss, or the degree of 
improvement. 


BLINDNESS FOLLOWING BLOOD-TRANSFUSION 
REACTION 
Walsh* described a case of permanent 
blindness resulting from cortical injury as 
a result of a transfusion reaction of hemo- 
lytic type in a boy with sickle-cell anemia. 


Convulsions and unconsciousness were ob- 
served in this case. 

Blood was found in the spinal fluid and 
was believed to have resulted from a sub- 
arachnoid hemorrhage. The blood pressure 
was found to be temporarily severely ele- 
vated during the attack and marked spasm 
was observed in the retinal arteries. 

Six months later vision was still limited 
to perception of light. The retinal arteries 
were approximately normal at this time. 


BILATERAL HOMONYMOUS HEMIANOPSIA 


FOLLOWING DIRECT INJURY TO HEAD 
Case 16 

A young white woman, aged 17 years, ex- 
perienced severe loss of vision after an in- 
jury to the head in an automobile accident 
eight months before being seen at The Johns 
Hopkins Hospital. There was no improve- 
ment in the visual fields after eight months’ 
observation. 

The patient was semicomatose for two and 
a half weeks following the injury. A neuro- 
logic examination made soon afterward was 
reported to have been negative. Several 
weeks later the reflexes were more brisk on 
the right and the left eye diverged about 20 
degrees and could not converge normally. 
The fundi and pupillary reactions at this 
time were reported to be normal. 

Examination eight months after the injury 
was entirely negative except for the visual 
field changes (remaining field of vision ex- 
tended from the fixation point to 30 degrees 
in each left upper quadrant) and the external 
squint of the left eye. Vision was 20/20 in 
each eye. The fundi and pupillary reactions 
were normal. An electro-encephalogram was 
reported as follows: A low-voltage disor- 
ganized record with absence of alpha rhythm 
of the right occipital area. 

It is believed that there was bilateral dam- 
age to the occipital lobes or optic radiations. 
It seems probable on a basis of the visual 
field changes (central fields only remaining) 
that the injury was occipital and likely re- 
sulted from interruption of the blood supply. 
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BILATERAL HOMONYMOUS HEMIANOPSIA 
FOLLOWING CEREBRAL ARTERIOGRAPHY 


The patient, a Negress, aged 24 years, was 
given an injection of Diodrast into the right 
common carotid artery. During the injection, 
the left carotid artery was occluded by digi- 
tal pressure. Total blindness developed al- 
most immediately. Bare perception of light 
returned in each eye after an hour during 
which time a bilateral stellate ganglion block 
was performed. On the following day the 
right half of each field of vision regained 
some function and within 36 hours visual 
acuity and fields for both eyes were normal. 
There was not at any time an ophthalmo- 
scopic picture of retinal arterial occlusion 
(courtesy of Dr. F. B. Walsh and Dr. 
G. W. Smith). 


SUMMARY AND CONCLUSIONS 


Bilateral homonymous hemianopsia as ob- 
served in 20 cases has been described in 
this paper. These cases exemplify its occur- 
rence in association with or due to anoxia, 
ventriculography, air embolism, vascular ob- 
struction, blood-transfusion reaction, injury, 
and cerebral arteriography. 

Although the symptomatology of these 
conditions is well known, with the excep- 
tion of 
teriography, it has been briefly restated with 
the idea that some new ideas might arise as 


blindness following cerebral ar- 


a result of considering these cases together. 
The following conclusions seem to be jus- 
tified and of importance. 

1. It is clear that bilateral homonymous 
hemianopsia or cortical blindness occurs un- 
der a variety of circumstances. 

2. Although it is well known that bilateral 
homonymous hemianopsia occurs frequently 
in association with hypertensive encepha- 
lopathy, in eight cases due presumably to 
vascular changes, and described here, hyper- 
tension was present in only two. 

3. It is of interest that among these cases 
(vascular etiology) evidence of damage to 


the brain stem occurred definitely in only 
one, Case 9, and questionably in another, 
Case 14. Attention has been drawn to the 
vulnerability of the posterior cerebral ar- 
teries, yet blindness in the majority of these 
cases was due to involvement of these ves- 
sels peripheral to the branches supplying the 
brain stem. 

4. On a basis of the cases described here- 
in, certain generalizations regarding prog- 
nosis for return of vision seem’ to be valid. 
In blindness due to anoxia, the prognosis 
(three of four cases re- 
mained essentially blind). In the three cases 
of visual loss following ventriculography, 
recovery was complete in all cases. In two 


tends to be bad 


cases of blindness due to air embolism re- 
covery was complete. 

In individuals with loss of vision asso- 
ciated with hypertensive encephalopathy or 
vascular obstruction in the absence of hyper- 
tension, some degree of recovery was the 
rule. In the eight cases described here nor- 
mal central vision returned in four. A re- 
sidual left homonymous hemianopsia was 
present in two of these cases and some pe- 
ripheral constriction in all quadrants per- 
sisted in a third. 

Little or no improvement was observed 
in three cases (8, 13, 15) and central vision 
returning in one (10) was reduced by ocu- 
lar changes. One of these patients (15) died. 

In the single case of visual loss following 
a blood-transfusion reaction, improvement 
was negligible. 

Return of central vision only was noted 
in the patient with visual loss following the 
head injury. This would seem to indicate that 
the loss of vision resulted from obstruction 


of the blood supply to the visual cortex. 


5. A single case of bilateral homonymous 
hemianopsia occurring during the injection 
of Diodrast into one carotid artery with digi- 
tal occlusion of the other carotid has been 
described. Complete recovery of vision and 
visual fields occurred within 36 hours. 

330 North Charles Street (1). 
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OpuHTHALMIC MINIATURE 


Often as a child, so I remember, I dropped oil of olives into my eyes, 
when it displeased me to commit to memory the famous words of the 


dying Cato. 
Persius., 
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EXOTROPIA WITH BILATERAL ELEVATION IN ADDUCTION* 


Part I. DIAGNOsiIs 


Martin J. Urist, M.D. 
South Haven, Michigan 


It has been of great advantage to be able 
to reclassify many cases, formerly lumped 
in a heterogeneous diagnostic group as cases 
of intermittent exotropia, into a definite 
clinical entity, exotropia with bilateral eleva- 
tion in adduction (Group III of horizontal 
squint with secondary vertical deviations). 
By so classifying these cases their diagnosis 
and treatment have become more accurate. 

Scobee* summarized the problem of classi- 
fication when he stated : 

“Intermittent exotropia is known by many 
other names because there is, unfortunately, 
no standard terminology in the field of dys- 
functions of the oculorotary muscles. Some 
know intermittent exotropia as ‘marked con- 
vergence insufficiency’ and others call it ‘di- 
vergence excess.’ Some call it ‘periodic exo- 


tropia’ and others speak of ‘exophoria- 
exotropia.’ The condition is characterized by 
moderate to marked degrees of exophoria 
lapsing into frank exotropia with inatten- 
tion, fatigue, or prolonged use of the eyes 


for close work.” 

Bair,’ in an article entitled “Intermittent 
exotropia,” expressed the more common 
teaching of today by dividing these cases into 
three groups (according to Duane): 

1. Divergence excess—cover measure- 
ments greater for distance than for near, 
good near-point of convergence. 

2. Divergence-excess plus convergence in- 
sufficiency—cover measurements greater for 
distance than for near, poor near-point of 
convergence. 

3. Convergence insufficiency 
urements greater for near than for distance, 
poor near-point of convergence. 

Many have realized the inadequacies of a 


cover meas- 


i From the Department of Ophthalmology of the 
Illinois Eye and Ear Infirmary, University of Il- 
linois College of Medicine, Chicago. 


classification based on the convergence near- 
point and cover measurements since these 
findings can be so variable. Scobee* stated 
that the amount of exotropia for distance 
with the cover test was more often greater 
at 20 feet than for near although the reverse 
was not at all uncommon. If these patients 
are occluded for 24 hours or are taught to 
relax convergence, the measurements will be 
greater for near than for distance. Scobee 
goes on to say: 

“The amount of exotropia which may be 
elicited upon examination of the patient with 
intermittent exotropia is inversely propor- 
tional to the degree of nervous tension pres- 
ent in the patient at the time. The greater 
the nervous tension, the less exotropia there 
will be manifested on the cover test or on any 
other test for phoria or tropia. For this 
reason, it is better for the surgeon who is 
relatively inexperienced in operating in such 
cases not to see his patients after they have 
been admitted to the hospital before the 
operation. The patient is always excited and 
nervous, and under such conditions the 
deviation may disappear entirely so that it 
cannot even be elicited with the cover test.” 
(See Case 1 herein.) 

Sugar,® in discussing the treatment of in- 
termittent exotropia, said : 

“It should be kept in mind that the meas- 
urement of the deviation in intermittent exo- 
tropia is often not the actual total latent devi- 
ation present. | have found it important in 
using the cover test with these cases to do the 
alternate covering slowly and to be sure that 
the deviation first be overcorrected with 
prisms and then brought back to the neutral 
point. If this is done, one may find that a 
case which was considered of the divergence 
excess type actually has as much, or nearly 
as much, deviation for near as for distance.” 
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Burian® stated : “I believe it to be a fallacy 
to base the choice of operation on the be- 
havior of convergence and divergence.” 

Chavasse’ said: .. . “We are perhaps able 
to abandon the rather sterile, question-beg- 
ging, and clinically unsatisfactory classifica- 
tion of cases into (a) convergence insuf- 
ficiency, (b) divergence excess, and (c) 
mixed, which includes most cases.” 

Any clinical classification 
should take the vertical deviations into con- 
sideration, as I have done, since these are 


satisfactory 


present in most cases. White and Brown* 
found that 59.9 percent of 
cess” cases had a vertical imbalance. Costen- 


divergence ex- 


bader® found a vertical imbalance present for 
distance but either not present at all or much 
less when the patient was fixing at 13 inches. 
Scobee* found that in a series of 25 cases, 
11 had a vertical imbalance. 

White’® stated: “In a personal interview 
with Dr. F. W. Marlow, I stated my impres- 
sion that in divergence excess 70 percent of 
cases were complicated by vertical phoria. 
He thought it higher and later sent statistics 
that showed 85 percent to be so complicated. 
More careful observations later proved to me 
that we both were too conservative.” 

These vertical deviations, until recently, 
were considered to be due to paretic vertical 
muscles. Actually they are secondary to the 
dissociation of the eyes caused by exotropia, 
as was discussed in a previous paper.’ Scobee 
became convinced of this also, and a com- 
parison of his discussion of the vertical devi- 
ations found in intermittent exotropia in 
1949 with that in 1952 illustrates the change 
in his ideas, In 1949 Scobee? stated : 

“Of the 25 cases of intermittent exotropia 


(meaning evidence of paresis of one or more 
of the vertically acting muscles ).” 

He then presented a table in which the fol- 
lowing muscles were believed to be affected : 
both inferior recti—two cases ; left superior 
oblique—two cases; right superior rectus 
two cases; left superior rectus—one case ; 
and one case each of both superior recti, the 
left inferior oblique, the right inferior rectus, 
and both right elevators. 

In 1952 he'* ™ stated: “It is not at all un- 
common to find a small to moderate amount 
of vertical deviation on the cover test in pa- 
tients with intermittent exotropia. The verti- 
cal deviation is most commonly an apparent 
hyperphoria of the non-dominant eye. Search 
for a paretic vertically acting muscle usually 
reveals nothing of significance. One is there- 
fore forced to conclude that such a hyper- 
phoria is functional rather than organic and 
probably has something in common with the 
entity of alternating sursumduction. . . . The 
fact that such hyperphoria frequently disap- 
pears completely following surgery on the 
horizontal muscles only, lends added support 
to the assumption that the hyperphoria was 
functional in origin.” 

The significant findings in my series of 
102 cases of exotropia with bilateral eleva- 
tion in adduction will be given in tabular 
form. These findings will be compared with 
those of other recent authors in “intermittent 
exotropia” where possible. The findings are 
tabulated for all the patients for whom they 
were recorded. The only cases omitted for 
each table were the ones in which the relevant 
findings were not taken or recorded. 

In Table 1, the comparison of my findings 
with those of other authors is remarkable in 


presented, 11 had a vertical component _ that the results are so nearly the same. About 


TABLE 1 


AGE OF ONSET IN INTERMITTENT EXOTROPIA 


Post- 
operative 


5 Years or 
Older 


Under 
5 Years 


40% 
45% 
36% 


| Unknown 


Author No. of Cases Birth 


20% 
10! 
2.6% 


36% 
39% 
43% 


Scobee 25 
Costenbader 528 
Urist 102 


| 
4% 0 
4.5% 0 
8% 9% 
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TABLE 2 
REFRACTIVE ERRORS IN INTERMITTENT EXOTROPIA 


Mixed 


No. of Astig- 


Cases 


Hyper- 


metropia Myopia 


13% | 
19% | 


24% 
40 percent of the cases had a history of onset 
at birth and about 80 percent below five years 
of age. These cases run contrary to the usual 
concept of the age of onset of exotropia as 
summarized by Duke-Elder,"* who stated: 
“Divergent squints tend to develop slowly, 
usually between puberty and mid-life, and 
their habit is to increase gradually as age 
advances.” 

My findings concur with those of others 
(table 2) in that hypermetropia was the pre- 
dominant error and that myopia was not 
statistically significant in the etiology of the 
exotropia. 

Table 3 shows that a convergence near- 
point of less than 60 mm. was only a little 
more common than that of more than 60 
mm. I found the convergence near-point 
quite variable. Many cases showed a remote 
near-point some days and a good near-point 
on other days. In some patients one examiner 
could elicit a good near-point while another 
could not. 

Sometimes placing minus 3.0D, lenses be- 
fore the eyes would change a remote near- 
point to a very close one. Other patients with 
a remote near-point would have a very good 
one when stimulated by the taking of photo- 
graphs (Cases 1 and 2). From these variable 
findings one can reasonably conclude that a 
classification depending on the near-point of 


TABLE 3 


CONVERGENCE NEAR-POINT IN INTERMITTENT 
EXOTROPIA 


Greater 


than 
60 mm. 


No. of 
cases 


60 mm. 
or Less 
| 


Author 


52% 
59% 
55% 


Scobee 25 
Bair 126 
Urist 86 


convergence would not be reliable. 

As can be seen in Table 4, the deviation 
measured more for near than for distance in 
60 percent of my cases while Scobee found 
the deviation measured more for near in 40 
percent and the same for distance in 28 
percent. 

When the corneal reflex method of exami- 
nation was used (table 5), however, the 
findings were much different. In 10 percent 
the exotropia was greater for distance than 
for near, in 22 percent the same distance and 
near and in 68 percent an exotropia was 
present for distance while the eyes were 
straight for near. In no case was the exo- 
tropia for near greater than for distance. 

Re-examination of the findings in those 
cases (table 5) that had an exotropia for 
distance and straight eyes for near revealed 
that the prism cover measurements were 
greater for near than for distance in 55 per- 
cent. Stereopsis was found in 91 percent and 
in nine percent was not determined. This in- 
dicated that an exophoria was present for 
near that could be greater than the exotropia 
for distance as determined with prism meas- 
urements. These findings required further 
clarification. 

The amount of exotropia for distance 
(Hirschberg) was compared with the amount 


TABLE 4 
COVER MEASUREMENTS IN INTERMITTENT EXOTROPIA 


Distance Near 
| More than | More than 
Near Distance | 


Author 


No. 
Cases 


Scobee 32% 40% 
Urist 40% 0% 


Distance | Up More 
Same as 
Near 


28% 
0 


| 
Bilateral Unilateral 


Vertical Vertical 
Deviation | Deviation 


Down 
than More than 
Down Up 
8% 36% 
93% 1% 68% 13% 


Author 
Cass 4 6% | | 14% 
Bair 114 879, 48% 
45% 
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TABLE 5 


CORNEAL REFLEX METHOD OF MEASUREMENT—83 CASES 


XT 
Distance 
Greater 
than Near 


XT 

Distance, 

Straight 
Near 


68% 


XT 


Distance 


XT 
Distance 
Same as 

Near Near 


22% 0 


10% 


found with the prism cover measurements 
It was found that the 
exotropia as determined with the corneal re- 
flex method was nearly twice the amount as 
found with the prism measurements in the 
majority of the cases. The discrepancy be- 
tween the two methods of examination might 
be explained as follows: 

A large exotropia may be present for dis- 


in the same cases. 


tance and especially when the child is day- 
dreaming. This is one of the characteristics 
of the condition and usually the reason the 
parents bring the child to the physician. Ex- 
amination by the corneal reflex method is 
purely objective and does not disturb the 
child too much and, by this method, it is 
usually possible to measure the actual amount 
of exotropia that is present for distance. 

When the prism measurements are taken 
the child must pay attention to the fixation 
object. This excites him and stimulates con- 
vergence and fusion which makes the exo- 
tropia much smaller than that found with 
the reflex method. In fact Scobee? found 
that the deviation could disappear with the 
cover test when the child became nervous. 
In reality, then, the deviation was much 
greater for distance than for near in all cases 
even though the cover measurements were 
greater for near in most cases. 

These findings indicate that cover meas- 
urements for distance and near alone cannot 
be relied upon for classification of intermit- 
tent exotropia. 


COMPARISON OF THE STRAIGHT-UP AND 
STRAIGHT-DOWN POSITIONS OF GAZE 


As can be seen in Tables 4 and 5, the most 
consistent, and I believe the best, diagnostic 


Less than 


XT Up | 

| Greater | 
than 

| Down 


29% 


Bilateral 
Elevation in 
Adduction 


| 
XT Up | 
Less than 
Down 


XT Up, 
Straight 
Down 


71% 0 73% 


findings in these cases is the comparison of 
the straight-up and straight-down positions. 
With the cover measurements, the exotropia 
looking up was greater in 93 percent of these 
cases than in downward gaze. Only in seven 
of the measurements 
greater looking down. 


percent cases were 
Examination with versions was even more 


diagnostic since the exotropia found in 
sursumversion was greater than that in de- 
orsumversion in 100 percent of the cases and 
the eyes were actually straight looking down 
in 70 percent. 

These findings are especially important in 
young children who can fix on a light but 
cannot maintain fixation long enough to be 


measured accurately with the cover test. 


VERTICAL DEVIATIONS (table 4 and 5) 

In 68 percent of our cases there was a 
bilateral vertical deviation found with cover 
measurements in which the right hyper- 
tropia was greatest on levo-elevation and the 
left hypertropia was greatest on dextro-ele- 
vation. In 13 percent of the cases only a 
unilateral vertical deviation could be meas- 
ured but it was still diagnostic in that if a 
left hypertropia was present it was greatest 
in dextro-elevation and if a right hyper- 
tropia was present it was greatest in levo- 
elevation. Alternating sursumduction was 
frequently found in the primary position. 


LATERAL VERSIONS (table 5) 

In 73 percent of the cases, bilateral eleva- 
tion in adduction was observed, In 43 per- 
cent it was marked and grossly visible; in 
30 percent it was moderate to minimal but 
easily recognized. 
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CASE REPORTS 


Two cases are presented to illustrate some 
of the problems of diagnosis and treatment. 


Case 1 


L.. B., aged three and one-half years, came 
to the Infirmary on April 12, 1948, with a 
history of the eyes turning out since birth. 
Her mother also had a marked exotropia 
since early childhood. 

With atropine cycloplegia refraction was 
as follows: O.D., +0.25D. sph. ~ +-1.25D. 
cyl. ax. 15° = 20/30; O.S., +0.5D. sph. > 
+1.25D. cyl. ax. 170° = 20/30. 

Examination revealed 45 degrees of exo- 
tropia for distance and near (fig. LA-c and 
f). Surgery was advised but the parents re- 
fused and left the clinic. 

The child was returned to the clinic on 
August 15, 1950, two years later, for sur- 
gery. Examination revealed about 50 degrees 
of exotropia for distance and near (figure 
1A-a and b). There was about 50 degrees of 
exotropia in sursumversion and about 25 
degrees in deorsumversion. Bilateral eleva- 
tion in adduction was well seen, 

No near-point of convergence could be 
elicited when a light, pencil point, or small 
letter were used for fixation but, when minus 
3.0D. lenses were placed in front of the 
eyes, a good near-point was found. Cover 
measurements were 66 prism diopters of 
exotropia for distance and 75 prisms di- 
opters for near. 

A diagnosis of exotropia with bilateral 
elevation in adduction was made and the 
child was admitted to the hospital for sur- 
gery. 

Examination in the hospital on September 
20, 1950, before surgery, revealed that the 
eyes could be straight for distance and near 
(fig. 1B). The near-point of convergence 
was 40 mm. There was 45 degrees of exo- 
tropia looking up while the eyes could be 
straight looking down. Bilateral elevation 
in adduction was present. The cover meas- 
urements were 50 prism diopters of exo- 


Fig. 1A (Urist). Case 1. Pre-operative photo- 
graphs taken on April 12, 1948, and August 15, 
1950. 

a. 50 degrees left exotropia for distance. 

b. 50 degrees left exotropia for near. No near- 
point of convergence could be elicited. 

c. 50 degrees right exotropia for distance (pho- 
tographed in 1948). 

e. 50 degrees exotropia looking up. 

f. 25 degrees exotropia looking down. 

g. 50 degrees exotropia for near (photographed in 
1948). 

h. Eyes level on dextroversion (elevation in ad- 
duction seen well clinically). 

i. Elevation of the right eye in adduction. 
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Fig. 1B (Urist). Case 1. Photographs taken on 
September 20, 1950, on examination just before sur- 
gery, when patient was in the hospital. 

a. Eyes straight for distance..( Note large exo- 
tropia measurements. ) 

b. Eyes straight for near. (Note large exotropia 
measurements. ) 

c. Near-point of convergence 40 mm. 

d. Eyes level on gaze to the right. 

e. Elevation of the right eye in adduction on 
levoversion. 

f. 45 degrees of exotropia on upward gaze. 

g. Eyes straight looking down. 


tropia for distance and 56 prism diopters of 
exotropia for near. 

This case showed the variability of the 
squint as stressed by Scobee.? The photo- 
graphs were all taken with the same lighting 
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set-up. Note that when the large exotropia 
was present the pupils were dilated (fig. 
1A-a and b) and when the eyes were straight 
the pupils were small (fig. 1B-a and b). 
These variations in the squint and pupils in- 
dicated the marked innervational factor that 
was present. 

The exotropia for distance was more than 
50 degrees (fig. 1A-a) yet the cover meas- 
urements were only 66 prism diopters. This 
indicated that fusion and convergence were 
stimulated by the taking of the measure- 
ments. 

The exotropia, the near-point of conver- 
gence, and the cover measurements were all 
very variable. The constant diagnostic find- 
ings upon which we placed great importance 
were the bilateral elevation in adduction and 
the greater exotropia looking straight up 
than straight down. 


Case 2 

J. W., aged three and one-half years, came 
to the Infirmary in November, 1947, with a 
history of the left eye turning out for about 
six months. 

With atropine cycloplegia, refraction was 
as follows: O.D., +0.5D. sph. ~ +1.25D. 
cyl. ax. 100° = 20/30; O.S., +0.25D. sph. 
=~ +1.0D. cyl. ax. 80° = 20/70. 

Examination (fig. 2A) revealed that for 
distance, with the right eye fixing, there was 
about 25 degrees of exotropia and 15 degrees 
of left hypertropia, and with the left eye 
fixing there was 25 degrees of right exo- 
tropia and 15 degrees of right hypertropia. 
For near the eyes were straight. The near- 
point of convergence was 50 mm. 

There was slight elevation of the left eye 
in adduction, the eyes were level on gaze to 
the left, and there was alternating sursum- 
duction. Cover measurements were 25 prism 


diopters of exotropia with four prism di- 
opters of left hypertropia for distance and 
nine prism diopters of exophoria for near. 
The patient had first-grade fusion. 

Because of the exotropia, the atropine re- 
fraction was reduced by a —1.0D. sph. and 
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Fig. 2A (Urist). Case 2. Examination in Novem- 
ber, 1947. 

a. 25 degrees of exotropia and 10 degrees of hy- 
pertropia of the left eye for distance. 

b. 25 degrees of exotropia and 10 degrees of hy- 
pertropia of the right eye for distance. 

c. Eyes straight for near. 

d, Slight elevation of the left eye in adduction. 

e. Slight elevation of the right eye in adduction. 

f. Near-point of convergence 40 mm. 
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Fig. 2B (Urist). Case 2. Photographs taken on 
examination on August 15, 1952. 

a. Eyes straight for distance and 
glasses. 

b. Eyes straight for distance and near without 
glasses. 

c. Eyes straight looking up. 

d. Eyes straight looking down. 


near with 


the following correction was prescribed: 
O.D., —0.5D. sph. > +1.25D. cyl. ax. 100° ; 
O.S., —0.75D. sph. > +1.0D. cyl. ax. 80°. 
Following occlusion of the right eye, vision 
in the left eye improved to 20/30. 
Examination on August 15, 1952, five 
years after the initial examination (fig. 2B), 
revealed that the eyes were straight in all 
positions. There was third-grade fusion at 0. 
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Cover measurements were those of exo- 
phoria only, The mother stated that, as far 
as she knew, the left eye had not been turn- 
ing out for the past year or so. The child 
had no complaints and did her school work 
well. 

When fusion was interrupted with the 
taking of cover measurements, a large exo- 
phoria was still present which was greatest 
on upward gaze and revealed the diagnostic 
vertical measurements (fig. 2B). The exo- 
phoria apparently caused no difficulty; the 
exotropia for distance had disappeared along 
with the elevation in adduction and the al- 
ternating sursumduction. 

This case has been presented to show that 
these cases can improve with the wearing of 
glasses, the elimination of the amblyopia by 
occlusion, and the development of good fu- 
sion. It has not been my experience that all 
cases with an exotropia greater than 18 
prism diopters for distance require surgery, 
as advocated by Scobee."* As long as good 
vision and fusion are maintained for near, 
there is'no urgent need for surgery. 

Note that in this case also the exotropia 
was 25 degrees and the hypertropia 15 de- 
grees yet the cover measurements were only 
25 prism diopters of exotropia and four 
prism diopters of left hypertropia for dis- 
tance. This difference between the actual exo- 
tropia and the cover measurements for dis- 
tance also seems to indicate that good fusion 
can be present. This was verified in this case 
in that although only first-grade fusion was 
found at the first examination, a later ex- 
amination revealed the presence of stereop- 
sis. 


COMMENT 


Cases of exotropia with bilateral elevation 
in adduction comprised the majority of the 
cases of “intermittent exotropia” in my 
series. The squint usually started at birth, 
and in 80 percent, below the age of five 


years. 
The refractive error appeared to have no 
statistical significance as to the etiology of 


the exotropia. The near-point of convergence 
was variable, but was less than 60 mm. in 55 
percent of the cases. Cover measurements 
were greater for near than for distance in 
60 percent which was contradictory, since 
these were “divergence excess” cases. 

With the corneal reflex measurements, 
however, the exotropia was greater for dis- 
tance than for near in 78 percent, and the 
same as near in 22 percent. In no instance 
was the exotropia greater for near than for 
distance by this method of examination. The 
explanation for this discrepancy between 
cover and reflex methods of examination 
could be that, with the taking of prism cover 
measurements, the child was stimulated to 
pay attention to the fixating light. This stim- 
ulated convergence and fusion which made 
the exotropia for distance measure less than 
it actually was when the child was gazing 
into the distance or day-dreaming. 

Vertical deviations were found in 81 per- 
cent of the cases and were part of the clinical 
syndrome. Bilateral hypertropia was found 
in 68 percent of cases and unilateral hyper- 
tropia in 13 percent. Characteristically, the 
left hypertropia was greatest in dextro-eleva- 
tion and the right hypertropia in levo-eleva- 
tion. Bilateral elevation in adduction was 
seen in 73 percent of the cases. Alternating 
sursumduction was very commonly found in 
the primary position, Fusion and vision were 
usually well developed because of the inter- 
mittency of the squint. 

In 88 cases in which the vision was re- 
corded 82 cases had equal vision. Four cases 
had 20/70 in an amblyopic eye which was 
brought up to normal with a modicum of oc- 
clusion. One case had 20/200 and another 
had 5/200 with eccentric fixation in the am- 
blyopic eye. In both of these cases the vision 
was brought up to 20/30 within six months 
by occlusion of the better eye. 


SUMMARY 


Most cases of “intermittent exotropia” 
can be classified into the group “exotropia 
with bilateral elevation in adduction.” The 
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advantage of this classification is that it is 
based on added findings which proved to be 
more consistent and accurate than the di- 
agnosis of divergence anomalies based only 
on the near-point of convergence and the dif- 
ference between the prism cover measure- 
ments for distance and for near. 

The important findings that make up the 


clinical syndrome are: (1) Bilateral eleva- 
tion in adduction, (2) a greater exotropia 
for distance than for near, (3) a greater 
exotropia in sursumversion as compared with 
deorsumversion, and (4) characteristic verti- 
cal deviations which are, a left hypertropia 
that is greatest in dextro-elevation and a 
right hypertropia greatest in levo-elevation, 
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POSTNATAL CATARACTS IN PREMATURE INFANTS* 
REPORT OF TWO CASES 


Loren P. Guy, M.D. 
New York 


Little is known or has been written about 
acquired cataracts occurring without appar- 
ent cause in infants and children, in par- 
ticular in those prematurely born. Trauma, 
uveitis, galactose disease, malnutrition, hy- 


poparathyroidism, and exposure to X-ray 


or radium radiation are most prominent 


* From the Children’s Medical Service, Bellevue 
Hospital, New York. Presented at the West Side 
Clinical Society, New York, on February 14, 1952, 
and at the New York Academy of Medicine on 
November 19, 1953. This study was aided by a grant 
from the National Society for the Prevention of 
Blindness. 

Notre: Since these two cases were reported, a 
third case has been found. The patient was prema- 
turely born and was given much oxygen. The child 
has been healthy in all respects. This brings the 
incidence in our group to three in 1,000 cases. 


among the known causes of acquired cata- 
racts. All of these are possible to identify. 

At Bellevue Hospital, however, two pre- 
maturely born infants were observed to de- 
velop cataracts, between the third and sixth 
month after birth, without any apparent eti- 
ology. One child had pyloric stenosis and 
was quite ill but the second child was always 
in good health and no definite cause has been 
ascertained. 

Since the condition may be rare or has not 
been recognized, yet is clinically important, 
the two cases are reported. I did the eye 
examinations and the diagnosis of cataracts 
has been confirmed by colleagues. The medi- 
cal work on the patients has been done by 
Dr. Hans Kunz of the Children’s Medical 
Service at Bellevue Hospital. 
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Case 1 


C. M., male, 
# 26282-50. 

Family history. The mother was an 18- 
year-old Puerto Rican, Rh positive, Wasser- 
mann negative, in good health. The father, 
aged 21 years, Puerto Rican, was in good 
health. There is no history of ocular maladies 
in either of the parents or of their families. 

Prenatal and neonatal period. This was 
the first pregnancy of this mother and was 
normal except for spontaneous termination 
after 34 weeks’ gestation. Delivery on March 
24, 1950, of a normal baby weighing 2,100 
gm., or four lb. and 10 oz., was normal. 

Course in hospital. The infant took feed- 
ings poorly from birth and appeared dehy- 
drated on March 28, 1950, after vomiting 
and refusing the bottle. Several clyses of 
five-percent glucose in water and saline were 
given. Very mild diarrhea also developed 
on March 28, 1950. Chloromycetin was given 
on April 2 to 5, 1950, for possible septicemia 
which was never proven by blood culture. 
The weight dropped to 1,900 gm. or 4 Ib. 
3 oz. after birth but was being regained on 
March 28, 1950. 

On April 10, 1950, he suddenly developed 
projectile vomiting and the next day the 
diagnosis of pyloric stenosis was made after 
palpation of an intra-abdominal swelling. 
He was given eumydrin (methyl atropine 
nitrate) but continued to vomit and to lose 
weight. 

On April 18, 1950, he developed a flush, 
abdominal distention, and mydriasis due ap- 
parently to Eumydrin. On May 13, 1950, 
pyloroplasty was performed. There was an 
uneventful postoperative course and a cure 
of the pyloric stenosis. He was discharged 
from the hospital on May 21, 1950, in fair 
condition. A heart murmur was heard but 
was thought to be insignificant. No tetany 
was ever observed. 

In addition to eumydrin and chloromyce- 
tin, vitamin K, oxygen, penicillin, monocillin, 
streptomycin, sodium phenobarbital, caffeine 
sodium benzoate, elixir of ferrous sulphate, 


Bellevue #23194-50 and 


and vi-penta vitamin drops were adminis- 
tered. 

Laboratory data. Urine analysis was al- 
ways normal except.on May 25, 1950, there 
was an insignificant reaction (green color) 
to Benedict’s test. Hemoglobin varied be- 
tween 9.0 and 21 gm., the latter on May 
14, 1950. Blood counts and stains were nor- 
mal. Nose, throat, and urethral cultures 
showed no pathogens. Serum calcium was 
9.2 mg. percent; phosphorus 4.96 mg. per- 
cent; and phosphatase 6.08 mg. percent. 
Blood sugar 83 mg. percent ; tuberculin test 
negative ; electrocardiogram normal. 

Eye history. The ocular media and fundi 
were normal through dilated pupils on April 
7, 1950, two weeks after birth. When the 
eyes were examined again on August II, 
1950, the lenses were found to be opaque. 
The greater opacity was central and nuclear 
but some was in the cortex. The child was 
referred to the ophthalmologic service and 
was admitted August 27th for cataract 
surgery and both eyes have been operated 
on. Esotropia and nystagmus have developed. 


Case 2 

R. J. H., female, Bellevue #15115-51. 

Family history. The mother was a 34-year- 
old, white woman, Rh positive, Wassermann 
negative, who had had two previous preg- 
nancies with normal babies. The father, aged 
36 years, white, was in good health. No his- 
tory of eye disease in either parent or rela- 
tives. 

Prenatal and neonatal period. 
pregnancy and uncomplicated delivery on 


Normal 


Fig. 1 (Guy). Schematic drawing of the 
cataracts found in two patients, 
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March 5, 1951, after 32 weeks’ gestation. 
Birth weight 1,690 gm. or 3 Ib. 9.5 oz. 

Course in hospital. Perfectly normal. The 
infant was fed increasing amounts of Olac 
formula until March 23, 1951, when she was 
changed to evaporated milk. She gained 
weight satisfactorily and was sent home 
April 5, 1951. 

Medication while in the hospital was oxy- 
gen, vitamin K, vitamin C (because of in- 
tolerance to orange juice), Drisdol vitamin 
drops, elixir of ferrous sulphate, penicillin, 
and aureomycin. The pupils were dilated 
three times with homatropine. No tetany was 
ever observed. 

Development. She was smiling at one 
month, rolling over at three months, sitting at 
11 months, and mentally bright. 

Laboratory data. Hemoglobin 10.5 to 16 
gm., blood count and blood sugar normal 
the 12,900. 


Urine normal with no reduction of Bene- 


except once white count was 
dict’s solution. Fluoroscopy normal. 

Eye history. On March 7, 14, and 28, 
1951, the ocular media and fundi were nor- 
mal through dilated pupils. On June 27, 
1951, the child was not co-operative and the 
eyes were not satisfactorily examined so no 
opinion was given. On August 22, 1951, bi- 
lateral cataracts, predominantly nuclear with 
some cortical change, were identified. These 
have progressed slightly but at present seem 
stationary. The child has developed alternat- 
ing estropia but no nystagmus. She is able 
to do most things other children do and so 
has not had cataract surgery. 

Discussion 

These two children had two things in 
common, both were born prematurely and 
both had oxygen therapy. However, in the 
premature service all infants are premature 
and weigh less than five lb. or 2,500 gm. on 
admission and, at the time these two infants 
were in the hospital, practically all prema- 
ture infants were given oxygen. 

Except for the treatment for pyloric 
stenosis for the first infant, the treatments 


are those that are routine and standard. for 
premature infants and were given to all of 
nearly 900 such patients whose eyes I have 


examined, 

I have in my practice another child with 
similar cataracts, who was born prematurely 
but who had no eye examination until she 
was over a year old so that the question of 


whether her cataracts are congenital or post- 
natal cannot be answered. 

Galactose cataracts that I have observed 
have been lamellar. When the disease was 
controlled the opacities decreased, some to 
normal appearance. The urine from galacto- 
semia patients will reduce Benedict's solu- 
tion and there are other signs of the disease 
such as enlarged livers and spleens, edema, 
and malaise. Neither of these two patients 
had galactosemia. 

Tetany was not observed in either child 
and in the one child whose serum could be 
studied there was no evidence of calcium or 
of phosphorus dyscrasia. 

One child (Case 1) was definitely mal- 
nourished due to pyloric stenosis but the 
other child was not. In several badly mal- 
nourished children whose eyes I have studied 
there have been no cataracts. In one group 
with deprivation of riboflavin none of the 
patients had cataracts. Neither child was sub- 
jected to ocular trauma nor to radiation. 

The first patient had massive doses of 
methyl atropine nitrate which at the time 
was a drug that was new to me. Frankly, 
I suspected it as being a probable cause of 
the cataracts, recalling the numerous cat- 
aracts that were caused by naphthalene when 
that was a popular drug for overcoming 
obesity. However, the second patient took 
no methyl atropine nitrate and thus dis- 
proved this idea. Furthermore, other patients 
have taken the drug without developing 
cataracts. 

Colleagues who examined these children 
called the cataracts congenital until the his- 
tories were made known. It may be possible 
there have been more cases and they may 
have been considered congenital. 


| 


68 M. HULTIN AND T. KORNERUP 


My attention to the eyes of premature 
children has come about in trying to learn 
something of retrolental fibroplasia. This 
disease has caused the eyes of infants, espe- 
cially premature infants, to be studied earlier 
and more thoroughly than formerly. Find- 
ing these two cases is a by-product of that 
study. 

In the past it has been the practice to 
have premature infants handled as little as 
possible so their eyes have not been studied 
as extensively as in the past five or 10 
years so similar cataracts may have long 
occurred but have not been recognized as 
being postnatal in development. 

| have not studied the eyes in a compara- 
ble series of full-term babies and so I have 
no basis for an opinion as to whether these 
postnatal cataracts are limited to premature 
infants. 

If this is a common disorder and we have 
wrongly classified some cataracts as being 


congenital, then our ideas on the heredity 
factors of these cataracts will have to be 
revised. Advice about marriage and having 
children will have to be different from what 
it has been. 

As to treatment, one argument for the 
early operation of congenital cataracts is the 
possibility of stimulating the macula to func- 
tion. These two children saw before they 
developed cataracts so their maculas have 
possibly been urged to function. The child 
who has not had surgery is as well off as 
the one who has and runs less risk of de- 
veloping retinal separation and other com- 
plications. 

CONCLUSIONS 

1. Postnatal cataracts have been observed 
to develop in two prematurely born infants. 

2. As yet no cause for these cataracts has 
been established. 

40 East 62nd Street (21). 


AN APPARATUS FOR INVESTIGATION OF THE EYE* 


IN MONOCHROMATIC LIGHT WITH INTERFERENCE FILTERS 


M. Hurtin, Pu.D., T. Kornerup, M.D. 
Stockholm, Sweden 


In ophthalmoscopy the light employed is 
mainly “white” light, that is, light in which 
all qualities of the spectrum are represented 
with about the same intensity. The advan- 
tages of light-sources, in which the spectral 
distribution is altered in one way or an- 
other became apparent quite early. 

Such “colored” light may be produced in 
in three fundamentally different ways, in 
each case giving a light of a certain color 
and with a varying degree of purity. 

1. Bezold and Engelhart (1877) used the 
short-wave part of a prismatic spectrum 


*From the Institute of Physics, University of 
Stockholm, and the Ophthalmic Clinic, Caroline 
Hospital. 


for special purposes in which connection they 
observed a sharp contrast between the ret- 
inal vessels and the fundus of the eye. The 
same method was later used by Helmbold 
(1910), Ginestous (1911), and von Heine 
(1918). 

2. The second method implied the use of 
filters (Valentin, 1878; Neuschiiler, 1897, 
1898). Since Vogt described his method of 
examining the fundus with carbon-arc light 
deprived of its red components by passage 
through an erioviridin copper-sulfate filter, 
this red-free light has assumed great im- 
portance in investigations of the fundus. 
This method or its modifications have been 
used by Dobson (1928, 1929), Friedenwald 
(1924, 1927, 1928), von Heine (1918), Lau- 
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ber (1922, 1929), and Miiller and Frances- 
chetti (1933). 

3. The third method light- 
sources with discontinuous spectra, for ex- 
ample, light due to lithium, calcium, and 
barium (Valentin, 1878), sodium (Tscher- 
ning, 1898; Serr, 1937; Pavia, 1941) or mer- 
cury (Mayou, 1903; Gullstrand, 1906). 

By using colored light in ophthalmoscopy 


involves 


all these authors achieved purely qualitative 
results. The arterioles were more distinctly 
seen; minute, hardly visible vessels became 
visible ; pigment and hemorrhages could be 
distinguished from each other. Concerning 
the color of the macula, many interesting 
observations were made. 

These results are due to the fact that dif- 
ferent structures stand out with varying de- 
grees of distinctness when they are seen in 
light of different wave-lengths. Such dis- 
tinctness depends upon their properties of 
absorption and reflection. The different as- 
pects under which certain structures appear 
in variously colored light have raised the 
question as to the wavelength at which a 
change occurs and the manner in which such 
changes take place. 

Kugelberg (1937), the first to attack this 
problem, chose as his light-source a prism- 
monochromator, permitting of continuous 
variation of the wavelength. With this ap- 
paratus he undertook experiments to ascer- 
tain whether a detail in the fundus of the 
eye changed when observed in light of dif- 
ferent wavelengths, and he also determined 
the wavelengths at which such changes oc- 
curred. 

Thus, when observed in green light a ret- 
inal vessel appeared bluish dark on a green 
background. When the wavelength of the 
light was changed toward the red part of the 


spectrum, the vessel reflected an increasing 
amount of light. At the moment when the 
vessel and the background reflected the same 


amount of light the vessel seemed to disap- 
pear. At this point the wavelength was read 
on the monochromator. This wavelength was 
called the L-value. 
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When the prism of the monochromator 
was turned in the opposite direction, a certain 
position was reached at which the vessel 
again became visible. This new wavelength 
was called the K-value. The mean of these 
two values was called the LK-value and this 
value was determined by Kugelberg for 
many details of the ocular fundus in normal 
subjects. 

In 1947, Kornerup examined the LK- 
values for the vessels of the human eye in 
diseased conditions. This study covered both 
retinal vessels and the external vessels of 
the eye. Special attention was devoted to the 
last-mentioned vessels, which form the peri- 
corneal or ciliary injection in iritis, scleritis, 
keratitis, secondary iritis following pene- 
trating wounds. The LK-values for this net- 
work of vessels were determined every sec- 
ond or third day throughout the course of 
the disease, and the behavior of the LK- 
value was compared with the clinical course. 

It was found with almost complete cer- 
tainty that a rise in the LK-values meant a 
deterioration of the clinical state and vice 
versa. In several cases, a rise in the LK- 
value preceded a deterioration. Hence, the 
determination of the LK-value proved to be 
an objective method of evaluating the 
course of the disease. 

This was found to be of the greatest im- 
with penetrating 

was considered. 


portance in connection 
wounds when enucleation 
A series of steadily rising -K-values or a 
series of constantly high values indicated 
enucleation ; whereas, a series of decreasing 
values was regarded as grounds for post- 
ponement of the enucleation. The variations 
in the LK-values were shown to depend upon 
variations in the oxygen-saturation of the 
vascular blood. 

In the same paper (Kornerup, 1947), the 
LK-values of the retinal vessels were de- 
termined. It was found that this value was 
definitely higher in venous than in arterio- 
lar determinations. The LK-value thus 
seemed to be a means of distinguishing fine 
arteriolar branches from venous ones. Simi- 
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Fig. 1 (Hultin and Kornerup). Multireflection 
in the interference filter. (A) Glass cover. 
(B) Metal plate. (C) Dielectric medium. 


larly, the determination of the LK-value 
yielded interesting results as regards the 
state of the walls of the retinal vessels in 
arteriosclerosis, hypertension, and diabetes. 

The apparatus used by Kugelberg (1937) 
and by Kornerup (1947) was, however, 
rather inconvenient, and the introduction of 
this unwieldly instrument into general clini- 
cal practice was quite out of the question. 
A smaller and more convenient apparatus 
was needed; one that might be included in 
the equipment of the consulting room. 

This seemed possible by using interfer- 
ence filters. These filters have three proper- 
ties of value for the present problem: 

1. The intensity of the transmitted light 
is comparatively high. 

2. The monochromasy of the light is very 
good. 

3. The wavelength of the transmitted 
light may to a certain extent be shortened 
by tilting the filter in such a way that the in- 


cident light strikes the surface of the filter 
at an oblique angle. 

The principle of these filters is that of the 
interferometer of Fabry-Perot. In this in- 
strument two parallel semitransparent metal 
plates are separated from each other by a 
relatively thick layer of air. The instrument 
is used for measuring distances and works 
with monochromatic light. On account of the 
relatively large distance between the plates 
high orders of interference are used. 

The interference filters, on the other hand, 
are mainly intended for white light and work 
with lower orders of interference. The dis- 
tance between the metal plates must there- 
fore be small. This entails a considerable dif- 
ficulty, namely, that of producing extremely 
thin dielectric media instead of air between 
the plates. 

This practical problem has only recently 
been solved. Some transparent dielectric me- 
dia with a low index of refraction, for ex- 
ample, fluoride of magnesium, are included 
between the two metal plates, and these in 
turn are covered by protecting glass plates. 
(Distance between the plates 0.0003 mm.) 

When a bundle of light strikes the surface 
of the filter, some part of the incident light 
will be reflected at the first metal plate, while 
another part will penetrate the dielectric me- 
dium and strike the other metal plate, where- 
upon there is a similar splitting up of the 
light, some passing through the thin metal 
plate and another part being reflected back 
into the dielectric medium, and so on. Figure 
1 gives an idea of this repeated reflection. 

If the incident light strikes the filter at 
right angles, both the penetrating and the 
secondarily reflected light will coincide. The 
different components have, however, passed 
unequal distances through the dielectric me- 
dium an unequal number of times, and the 
waves are consequently displaced as regards 
the phase. The result will be an interference 
extinguishing certain wave lengths, while 
others will pass the filter with a negligible 
loss of intensity. 

The intensity of the emergent light, I, 
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Fig. 2 (Hultin and Kornerup). Transmission 
curve of interference filter 550 mp. The wave- 
length range A’-A” marks the half-band width 
of the filter. (From “Interference filters” by 
Geratebau-Anstalt Balzers, Liechtenstein. ) 


will vary according to the transmission, T, 

and the reflecting power, R, of the metal 

plates, and finally to the difference in phase 2. 

8 = 2xd,/A and Ay = 2Zhon where hg is the 

thickness and n the index of refraction of the 
dielectric medium. Then 

lo 


1+R?—2R cos 


where Y. = intensity of incident light 


If I is determined for different values of 
a characteristically steep intensity-curve 
will be obtained (fig. 2). This curve with 
its narrow half-band width, which is a good 
expression for the spectral purity of the 
transmitted light, is well seen in a spectro- 


photogram recorded with the apparatus de- 
scribed by Kornerup (1952). The apparatus 
was here modified for absorption-spectro- 
grams. The formula just given shows the 
influence of the reflecting and transmitting 
powers of the metal layers on the steepness 
of the curve. 

As may be seen, the angle of incidence 
plays an important role for the phase. If the 
light strikes the filter at an oblique angle, 
the maximum of transmission is dislocated 
toward shorter wavelengths. If the angle 
of incidence is a, the wavelength of the 
maximum A changes as follows: 


sinta 
A= Xo 
n? 


where 4. = the maximum of transmission 
at an angle of incidence = 0°, this wave- 
length being used as a denomination of the 
filter. 

The tilting of the filter is, however, fol- 
lowed not only by a shortening of the wave- 
length. At the same time the intensity of 
the transmitted light is reduced and the 
monochromasy is to a certain extent vitiated. 

The series of filters used for the following 
ophthalmologic work consists of eight fil- 
ters. The wavelength number for the maxi- 
mum transmission serves as a denomination 
for the filter in question. Thus a filter 636 
has its maximum transmission at 6,360 A 
when the incident light strikes the filter at 
right angles. When tilted 30 degrees, the 


Fig. 3 (Hultin and Kornerup). A spectrogram 
of an interference filter recorded with phototube 
GP 22. 
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Fig. 4 (Hultin and Kornerup). Spectrograms recorded with a medium quartz 
spectrograph for the filters 636 and 669. 


emergent light has a wavelength of 5,930 A, 
and when tilted 40° the emergent light has 
a wavelength of 5,640 A, 

The filters should not be tilted more than 
30 degrees. When this degree is passed, the 
intensity of the emergent light is diminished 
and the filter is no longer monochromatic. 
Finally, interferences of higher degrees will 
appear. In short, the accuracy of the filter 
is lost. This is well seen in Figures 4 and 5. 

Figure 4 shows spectrograms recorded 
with a medium quartz spectrograph for the 
filters—636 and 669. As light-source a wolf- 
ram-band lamp of 8.5 volts was used. The 
filters were placed between the condensing 
lens and the entrance slit. The photographic 
plate used was Ilford long range, sensitive 
up to 8,500 A. Exposure 10 seconds. 

For purposes of comparison a mercury 


spectrum and ordinary white light are ex- 
posed on the same plate. The spectrograms 
are taken at every fifth degree from 0 to 50 
degrees. These show the displacement of 
the maximum of transmission, the broaden- 
ing of the transmitted band as well as the 
lowering of the intensity, and, at 40 degrees, 
the appearance of interferences of higher 
orders. 

A spectrophotometric analysis on a Beck- 
man photometer of interference filters gives 
curves of the kind shown in Figure 5, 
obtained with a filter 580. 

Figure 6 shows the wavelength range 
covered by the series of filters used, namely 
4,770 to 6,860 A. The curves are obtained 
by wavelength measurements on spectro- 
grams of the kind seen in Figure 4. Thus, 
filter 512 covers the range from 4,770 A 
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520, 40 620 4640 


Fig. 5 (Hultin and Kornerup). The curves are 
registered with a Beckman photometer. With in- 
creasing angle the maximum is displaced toward 
the short-wave part of the spectrum. The intensity 
and spectral purity are, at the same time, reduced. 


up to 5,120 A, filter 547 covers the range 
from 5,090 A, up to 5,470 A, and so on. 

The filters are seen to overlap, and one and 
the same wavelength may be obtained with 
two or three different filters. For instance, 
wavelength 6,160 A is obtained with filter 
616 at O degrees, but also with filter 636 at 
20.6 degrees, and again with filter 658 at 


29.4 degrees. However, as already mentioned, 
the half-band width and the intensity of 
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Fig. Sa (Hultin and Kornerup). When the 
angle of incidence is greater than 30 degrees, the 
regular shape of the curves is lost and the filter is 
no longer reliable for practical purposes. 


the transmitted light are quite different in 
the three cases. 

For routine ophthalmologic work with 
interference filters a special lamp has been 
built.* 

The lamp (fig. 7) consists of a light- 
source, an eight-volt spiral lamp of 48 
watts. A condensing lens 28D. placed 3.5 
cm. from the lamp throws parallel light 
toward the filter. This is held in a frame 


*We are very indebted to Mr. Evert Aulin at 
the Aga, Ltd., in Stockholm for his kind advice 
and assistance. The first lamp was built at the Aga 
Factories, Lidingé, Sweden. 


Fig. 6 (Hultin and Kornerup). 
The relation between the angle of 
incidence and the wavelength for 
interference filters. The curves are 
derived from spectrograms of the 
type shown in Figure 4. 
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Fig. 7 (Hultin and Kornerup). View of the lamp. 


with metal springs, and the frame may be 
tilted by means of a cogwheel system. The 
tilting angle is read on a transparent scale 
illuminated from behind. In front of the 


filtercase there is a variable diaphram. The 
whole apparatus is very handy and small; 
being 23 cm. in length and 26 cm. in height. 
In ophthalmologic work it may be used as: 
1. A light-source for direct ophthalmos- 
copy with the Morton reflex ophthalmo- 


scope. 

2. A light-source in biomicroscopy of the 
eye, when the lamp is directed toward the 
eye and the ciliary vessels are observed by 
means of a loupe or a binocular low-power 
microscope. 

3. A light-source for the reflection-free 
binocular ophthalmoscope of Gullstrand ( fig. 
8). 


Fig. 8 (Hultin and Kornerup). Light source for 
the reflection-free binocular ophthalmoscope of 


Gullstrand. 


The lamp may also be used for several 
photographic purposes and in chemico-analyt- 
ical work. It has also proved to be useful 
in microscopy, but practical experience of 
microscopy in monochromatic interfering 
light is, so far, limited. 

The interference lamp is consequently not 
only a substitute for the ordinary prism 
monochromator; it is smaller and handier 
than the latter and gives higher intensity 
without any loss in spectral purity. It is also 
much cheaper. 

Ophthalmic Clinic 

Caroline Hospital. 
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LOSS OF THE LOWER FORNIX OF THE ANOPHTHALMIC SOCKET 


ALsTon CALLAHAN, M.D. 
Birmingham, Alabama 


The most frequently encountered deform- 
ity of the socket is the loss of the lower 
fornix from contracture, and it is often ac- 
companied by relaxation ectropion of the 
lower lid (fig. 1). The constant chief com- 
plaint is inability to retain a prosthetic eye. 

This condition may result from failure to 
insert or wear a conformer soon after the eye 
has been removed, or it may develop at any 
time—early or late—after the eye has been 
removed because of the failure of the pa- 
tient to keep a prosthetic eye in the socket. 
Wearing a prosthetic eye which is too large 
will cause this condition. It has also been re- 
ported as developing in some sockets even 
when the prosthetic eye apparently was nor- 
mal in size. It may follow destruction of the 
eye and conjunctiva from severe injuries, 
such as molten-metal burns of the lower 
fornix. 

In the Ophthalmic Review of 1893, Max- 
well’ described this defect and mentioned its 
frequency. To correct it, he used a hammock- 
like flap of skin from the anterior surface 
of the base of the lower lid, detached except 
at the ends, inverted, and sutured so as to 
form a new lower fornix. He found this 
method preferable to that, which he had 
used previously, which employed a free mu- 
cosal graft from the esophagus of a cat. Ten 
years later, he? reported this skin-inversion 


method again. However, in neither of his 
articles did he discuss the deformity of the 
lower lid which it causes, nor did he indicate 
the undesirability of having a socket lined 
partly with skin and partly by mucosa. 

Many methods of solving this problem 
have evolved since then. They include many 
types of sutures, mucosal grafts, and silver 
and rubber fixation plates. Portman® used 
mucosal grafts to restore the lower fornix in 
an anophthalmic socket. Henderson* used 
mattress sutures to draw the conjunctiva 
down to form a new lower fornix, the su- 
tures being brought out through the skin 
below the eyelid. 

Greeves® dissected a pocket down to the 


Fig. 1 (Callahan). Ectropion and loss of lower 
fornix in anophthalmic socket. 
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inferior orbital rim through a horizontal 
conjunctival incision 10 mm. below the lower 
lid margin. The three mattress sutures used 
to close the incision were inserted through 
the periosteum of the rim and tied on the skin 
surface over a strip of rubber. This pro- 
cedure was also later reported by Berens® 
and by DeVoe.’ 

Sherman® has combined with the insertion 
of a secondary implant the use of mattress 
sutures over a rubber strip to pull down the 
mucosa to the inferior orbital rim and this 
combination of the two is the ideal pro- 
cedure if removal of the eye without the 
insertion of an implant has been done. 

In many of my patients with this condi- 
tion, however, a spherical implant is present. 
The technique which | have evolved and have 
now used successfully in 13 cases in the 
past five years is as follows: 

An incision is made through the palpebral 
conjunctiva at the base of the lid. The exact 
site varies, being placed at the inferior edge 
of the tarsus if the lid is relaxed and ectro- 
pion is present. Postoperatively, cicatricial 
tissue will then extend from this incision to 
the inferior orbital rim and assist in correct- 
ing the ectropion. If ectropion is not present, 
the incision is made five to six mm. lower, 
at the site where the inferior fornix should 
be. 

Whichever level is used, the incision is 
then extended parallel to the lid margin to 
within a few the canthal 
angles. The thick and extensive cicatricial tis- 
sue often present along the floor of the orbit 


millimeters of 


is entirely removed, The dissection is con- 
tinued inferiorly and anteriorly with blunt 
scissors SO as to expose the periosteum of 
the inferior orbital rim. Unless caution is 
exercised to keep the handles of the scis- 
sors depressed at an angle so that the blades 
are angled anteriorly toward the orbital rim, 
the dissection may proceed toward the orbital 
apex. 

Even if the socket is not markedly con- 
tracted, I prefer to imsert a mucous mem- 


brane graft for the reconstruction of the 
fornix than to attempt to shift the mucosa 
from the fundus downward, An elliptical 
section of buccal mucosa, about 25-mm. long 
and 15-mm. wide at its midpoint, is obtained 
from the inside of the lower lip with the lip 
clamp. It is unnecessary to close the donor 
defect tightly, but the edges should be 
brought toward each other with sutures. 
The sector of oral mucosa is placed hori- 


zontally in the dissected fornix and sutured 


with interrupted sutures (4-0 silk or chromic 
gut ). 

Two specially designed acrylic bars are 
now used (fig. 2). The bar for the outside 
is 2.0 mm. by 6.0 mm. by 20 mm., is slightly 
curved on the flat side, and has two pairs 
of perforations through the two-mm. thick- 
ness. Its purpose is to avoid erosion of the 
skin where the sutures are tied. The bar for 
the inside has the same measurements, but 
it is curved on the edge and its perforations 
are placed through the six-mm. thickness. Its 
function is to keep the mucosal graft firmly 
in contact with the surrounding structures 
and to assure its nutritional union to them. 

double-armed silk (4-0) is 
threaded through each of the two pairs of 
in the inside bar and with medium 


suture 


holes 
sized half-curved sharp-pointed needles, such 
as the Ferguson No. 514; No. 6, the sutures 
are carried through the skin (lowest draw- 
ing in Figure 2). 

Both pairs of sutures are brought through 
the openings in the outside bar and drawn up 
and tied. This is done with sufficient tension 
to hold the graft firmly against the peri- 
osteum but not enough to risk the danger of 
sloughing of the lid (fig. 3). 

The sutures uniting the graft and recipient 
conjunctival edges are removed after seven 
days if silk was used. The mattress sutures 
and bars are removed after 14 days. The 
inferior fornix is re-established and if ectro- 
pion has been present, this procedure should 
have corrected it ( fig. 4). 

A vertically elongated conformer designed 
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Fig. 2 (Callahan). Diagram shows construction 
of acrylic bars and the manner of suture insertion. 
rhe lower diagram indicates the manner that the 
bar presses the graft to the periosteum of the in- 


ferior orbital rim 


>>> 


Fig. 5 (Callahan). Prosthetic eye remains in 
easily. It should be kept in the socket at all times. 


Fig. 3 (Callahan). Reconstruction of lower fornix 
and correction of ectropion, Mucous membrane 
graft was held by acrylic bar placed inside of the 
lid, It is fixed in position to the acrylic bar on the 
outside with sutures. 


Fig. 4 (Callahan). Appearance after two months 
showing lower fornix and correction of ectropion 
Cicatricial tissue holds the graft to the inferior 


orbital rim. 
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for use in the correction of this deformity 
is worn after the removal of the bars to 
maintain pressure of the mucosal graft to- 
ward the inferior orbital rim. This is worn 
for three or four weeks until the newly 


formed lower fornix has united well to the 
inferior orbital rim. A well-fitting prosthetic 
eye should then be worn at all times (fig. 5). 


903 South 21st Street. 
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RETROBULBAR INJECTION OF LIDOCAINE (XYLOCAINE®) FOR 
ANESTHESIA AND AKINESIA* 


Dan A. Russet, Jr., M.D. 


San Antonio, Texas 


AND 


Jack S. Guyton, M.D. 
Detroit, Michigan 


Observations on more than 200 cases in 
which Xylocaine,® a relatively new local an- 
esthetic agent, has been injected for various 
ophthalmic operations, and on a number of 
eyes where Xylocaine has been instilled for 
topical anesthesia, have convinced us that the 
desirable or superior qualities claimed for 
this drug are generally valid. This report is 
concerned primarily with comparing the ef- 
fectiveness of retrobulbar injections of Xylo- 
caine solutions with that of procaine solu- 
tions. 


* From the Wilmer Ophthalmological Institute of 
The Johns Hopkins University and Hospital. Pre- 
sented at the Wilmer Residents Meeting, The Johns 
Hopkins Hospital, March, 1953. 

® Xylocaine is trademark of Astra Pharmaceuti- 
cals, Inc., for their brand of Lidocaine. 


RETROBULBAR ANESTHESIA AND AKINESIA 
BACKGROUND 

The use of cocaine for instillation anes- 
thesia was introduced to medical science 
in September, 1884, by Koller,’ an Aus- 
trian ophthalmologist. In December, 1884, 
H. Knapp’ reported injecting 0.4 cc. of 
four-percent cocaine (16 mg.) behind the 
eye as a preliminary to enucleation, which 
was then carried out with complete freedom 
from pain. 

If more than 20 mg. of cocaine is injected 
into an individual who is unusually suscepti- 
ble to its effects, there is danger of obtain- 
ing a severe, even fatal, toxic reaction.* 
When cocaine was injected in the larger 
quantities required for general surgical pro- 


| 


cedures, a number of deaths occurred. These 
fatalities had an inordinate dampening effect 
on the ardor for injecting cocaine, even in 
the small dosage required for nerve-block 
anesthesia of a small structure such as the 
eye. Indeed, fear of injecting cocaine, even 
in dosage below the minimal lethal dose ever 
recorded, persists to this day. 

By the time procaine was - introduced 
(1905), ophthalmologists largely had come 
to rely alone on topical applications of co- 
caine for local anesthesia of the eye. This is 
hardly surprising, since repeated instillations 
of four-percent cocaine solution into a non- 
inflamed eye gives rather good anesthesia 
even of the iris. Also, the usual technique of 
cataract extraction, commonest of the intra- 
ocular operations, then consisted of com- 
bined extracapsular extraction without su- 
tures—a technique which is considerably 
less time consuming and less demanding on 
extraocular muscle akinesia for prevention 
of vitreous loss than is now the case. 

Procaine has so high a ratio of anesthetic 
to toxic dosage as to almost preclude any 
danger of a systemic reaction from the small 
amount it is feasible to inject retrobulbarly, 
especially if adrenalin (which slows ab- 
sorption) is included in the injection. True, 
rare idiosyncrasies have been reported where 
fatality resulted from as little as 10 to 130 
mg. of procaine, but such deaths have been 
immediate affairs, with a sudden collapse 
quite different from the toxic symptom- 
atology of overdosage.* In general, it is 
quite safe to inject 1,000 mg. or more of 
procaine into the tissues if the solution is 
not too concentrated and contains some ad- 
renalin ; and the usual amount injected retro- 
bulbarly is well below even the toxic dosage 
for intravascular injection. 

At first, however, procaine injections for 
ophthalmic surgery were largely confined to 
operations on the ocular adnexa. Later, sub- 
conjunctival procaine injections began to be 
used for intraocular surgery as a supplement 


to the sensory anesthesia obtained from co- 
caine instillations. Still later, use of procaine 
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to produce partial or complete akinesia of the 
orbicularis, either from injections within the 
muscle (Van Lint, 1914) or alongside 
branches of the seventh (O’Brien, 
1927), gradually became a widespread ad- 
junct to cataract extraction. 

The retrobulbar injection of procaine for 
intraocular surgery appears to have been 
used by relatively few men until the early 
1930s. Probably more complicated surgical 
techniques, as well as widespread substitu- 


nerve 


tion of tetracaine in place of cocaine for in- 
stillation anesthesia (which resulted in de- 
creasing the average depth of anesthesia of 
the conjunctiva and iris), thereafter began 
to force many ophthalmologists to rely more 
and more on retrobulbar procaine injections 
for adequate sensory anesthesia. 

Still, the importance of complete akinesia 
of the extraocular muscles during intraocular 
surgery was generally overlooked. This was 
due at least in part to a reluctance of many 
surgeons to part with a time-honored belief 
that a “soft eye” renders it more difficult 
to make a section or to deliver a cataract. 
Therefore, a sufficiently concentrated solu- 
tion of procaine to obtain the maximum 
motor nerve block from the small volume 
feasible for injection into the limited avail- 
able space in the orbit, even though any pos- 
sible systemic reaction is almost precluded 
by this limitation, was not used. Instead, less 
concentrated solutions, which had proven 
suitable for sensory nerve block in general 
surgery (usually procaine, one or two per- 
cent, containing adrenalin, 1: 50,000 or less) 
were and very generally still are injected 
retrobulbarly. Actually, it is more difficult to 
block a motor nerve than a sensory one, and 
the smaller sensory fibers of pain and tem- 
perature are blocked by lower anesthetic con- 
centration than are the larger ones of touch 
and proprioception.® 

Some nine years ago, we began injecting 
procaine retrobulbarly in varying concen- 
trations and amounts. From trial and error, 
we finally concluded that 1.5 to 2.0 ce. of a 
four-percent procaine solution, containing 
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1 : 20,000, 


represented the average optimal injection for 


adrenalin in a concentration of 
relaxing extraocuiar muscles without un- 
duly increasing the intraorbital fluid volume. 
Since that date, this dosage has been used 
more or less routinely at the Wilmer Oph- 
thalmological Institute, even though it obvi- 
ously fell far short of the ideal for retro- 
bulbar injection. 

There is a generally held belief among 
ophthalmologists that adrenalin should be 
omitted from the retrobulbar injection in the 
face of hypertensive or other cardiovascular 
disease. However, general medical opinion 
indicates the small amount of adrenalin in 
such an injection serves as more of a safe- 
guard than a danger, and that no complica- 
tions other than momentary tachycardia 
should be expected. Therefore, for some 
years adrenalin 1 :20,000 has been used, even 
in patients with hypertension or other cardi- 
ovascular disease, especially since it in 
creases the length of anesthesia and tends to 
minimize any orbital edema. 

The ideal anesthetic solution for retrobul- 
bar injection should possess the following 
characteristics : 

1. It should spread rapidly and thoroughly 
through the orbital tissues, and should tem- 
porarily paralyze conduction through all the 
intraorbital nerves, motor as well as sen- 
sory, even if the injection is not made exactly 
within the muscle cone. 

2. The temporarily complete nerve block 
should last several hours, or at least longer 
than any surgery undertaken (with allow- 
ances for complications). It goes without 
saying there must also be complete return of 
all nerve conduction afterward. 

3. The injection should not cause appre- 
ciable increasg in the water content of the 
orbit, because that would counterbalance the 
effects of 
akinesia in reducing pressure on the globe. 


desirable extraocular muscle 
Inasmuch as an average of 1.0 mm. prop- 
tosis results from the injection of each 0.75 
ce, normal saline retrobulbarly, no more than 


2.0 ce. of solution should be required for a 
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effect. Furthermore, the solution 
should not be locally irritating to tissue, such 


maximal 


as to cause edema or vasodilation within the 
orbit. 

4. The amount required for retrobulbar 
injection should be so far below the minimal 
lethal dosage as to preclude the possibility 
of a systemic toxic reaction, even if an in- 
jection inadvertently be made into a blood 
vessel. 

In attempting to find a better drug for 
injection, we tried 1.0 cc. of two-percent 
tetracaine (containing adrenalin 1: 20,000) 
in a considerable number of cases, and 1.5 
ce. of two-percent Monocaine (containing 
adrenalin 1: 20,000) 
comparing these drugs with procaine, neither 


in another series. In 


appeared to have advantages which were not 
outweighed by their disadvantages. 

When “the spreading factor,” hyaluron 
idase, was first reported (1931), the use of 
it with local anesthetics was immediately sug 
gested. This was tried by Atkinson,‘ in 1936, 
on animals but, because of tissue irritation 
from impurities in the drug, he abandoned 
its use at that time. In more recent years, 
hyaluronidase has been greatly purified and 
rendered much less irritating to tissue, and 
is now used extensively with local anes- 
thetics. 

In 1949, Atkinson* reported on the use 
of hyaluronidase in a solution containing 
procaine (two percent) and adrenalin 
(1: 10,000) for retrobulbar injection in 107 
cases. He concluded the akinesia of the extra- 
ocular muscles was better, and the duration 
of the effect was about the same, as with in- 
jection of a similar procaine-adrenalin solu- 
tion not containing hyaluronidase. However, 
in a recent personal communication, Dr. At- 
kinson says he injected larger amounts of the 
solution containing hyaluronidase, utilizing 
pressure on the lids to reduce orbital fluid 
content, suggests this 
counted for the equivalent duration of effects. 


and may have ac- 
Lebensohn’ and Tassman* have also reported 


akinesia of the extraocular muscles is more 


complete when hyaluronidase is used. 
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Following Atkinson's report, we began 
adding Wydase, a purified brand of hya- 


luronidase, 7.5 u./ce. to the solution contain- 


ing procaine (four percent) and adren- 
alin (1:20,000) which we were accus 
tomed to injecting. At first, we were en- 


thusiastic, but we gradually gathered the 
clinical impression that extraocular muscle 
akinesia was not greatly enhanced by its use, 
while the duration of effect appeared much 
shortened and orbital edema seemed more 
prone to occur, when compared with injec- 
tion of the same volume of solution not con- 
taining hyaluronidase. This, however, is a 
personal impression and is not shared by all 


members of the Wilmer staff. 
A. Use or XYLOCAINE 
Xylocaine, a comparatively new local an- 


esthetic agent, 1946." 
There now are well over a hundred reports, 


was introduced in 
uniformly enthusiastic, of its use in general 
surgery and dentistry. However, only one 
paper has appeared concerning its use for 
retrobulbar anesthesia in ophthalmic sur- 
gery: Doret,* a Swiss ophthalmologist, has 
reported a preference for Xylocaine (two 
authors have 


percent). In addition, three 


claimed Xylocaine is an excellent topical an- 
esthetic for use in the eye.” 

Xylocaine is very stable. It is not decom- 
posed after boiling with 30-percent hydro- 
chloric acid for eight hours or lengthy heat- 
ing with strong alcoholic potassium hydrox- 
ide. Xylocaine hydrochloride is soluble at a 
pH of 6.8 or below. 

Xylocaine by injection is 
spread better than, act faster than, give 
deeper anesthesia than, and last from two to 
two and one-half times as long as procaine. 
The addition of epinephrine is said to ap- 


reported to 


proximately double the duration of each.’ 
The toxicity of Xylocaine is quantitatively 
close to that of procaine, probably very 
slightly greater. A recent paper by South- 
worth and Dabbs"' reports of 68,281 cases 
collected from the literature, with only four 
instances of significant but nonfatal reac- 
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tions, even though total doses of 3.0 gm. or 
more had been used in some instances. 

More than a year ago, we occasionally be- 
gan trying Xylocaine, without any real en- 
thusiasm, from samples of two-percent solu- 
tion which had been sent us. In the course of 
time, we became more and more impressed 
with its comparative effects. We then ob- 
tained solutions of Xylocaine in concentra- 
tions of two, three, four, and eight percent. 
By trial, we decided the four-percent solution 
(with adrenalin added) was the strongest 
concentration which did not tend to cause 
orbital edema. This may possibly be ex- 
plained by the fact that the four-percent solu- 
tion is equivalent in molarity to normal sa- 
line. 

We gradually 
pressed with Xylocaine to undertake an ob- 


became sufficiently im- 
jective evaluation of its effectiveness, as 
compared with procaine, for retrobulbar in- 
jection. 

In order to make such a comparison, the 
residual motion in each of the extraocular 
muscles was graded 15 minutes after injec- 
tion of 1.5 to 2.0 ce. of one of the following 
solutions : 

A. Procaine (four percent) containing 
adrenalin (1:20,000). 

B. Procaine (four percent) containing 
adrenalin (1 :20,000) and hyaluronidase (5.0 
to 15 u./ce, 

C. Xylocaine (four percent) containing 
adrenalin (1 :20,000). 

To eliminate any subjective element, the 
assistant selected the solution for individual 
cases in a more or less rotational but partially 
random The without 
knowing the solution used, graded the ap 


sequence. surgeon, 
proximate percentage residual motion in each 
muscle. The injections were given by the as 
sistant, using a 1.5-inch, 22-gauge needle, 
through the temporal portion of the lower lid, 
aimed toward the center of the muscle cone, 
with the eye turned up and slightly nasally. 
For certain cases, such as corneal transplant 
or retinal detachment operation, the surgeon 
requested that Xylocaine be used, but these 
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cases were not included because of the pos- 
sible subjective influence on grading. 

After 17 cases of each had been graded, use 
of solution B (containing procaine, adrena- 
lin, and hyaluronidase) was discontinued 
for the reason we believed hyaluronidase re- 
sulted in shorter duration of anesthesia and 
occasional orbital edema, without markedly 
better akinesia. 

During the past several weeks, after the 
data concerning the solutions of procaine 
(four percent), procaine (four percent) with 
hyaluronidase, and Xylocaine ( four percent) 
had been tabulated, we have injected a 
fourth combination (solution D: Xylo- 
caine (four percent) containing adrenalin 
(1:20,000) and hyaluronidase (5.0 to 15 
u./ec.) in a series of 20 consecutive cases. 
Statistical comparison of this last group with 
the preceding groups is not strictly valid be- 
cause of the following factors: 

1. Possible subjective bias. 

2. Consistent use of 2.0 cc., followed by 
five minutes’ pressure on the lids, whereas, 
the other injections had varied from 1.5 to 
2.0 ce., and pressure had been applied only if 
the orbit had a tendency to be “tight.” 

3. Possibly more accurate placement of the 
injections because of greater experience of 
the assistant. 


RESULTS 
We could not time the duration of anesthe- 
sia or akinesia consistently without some 
danger to the operated eye. Our estimations 
of duration, therefore, are based largely on 
cases where surgery lasted long enough for 
some effect to wear off. Table 1 illustrates 
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TABLE 2 


AKINESIA OF THE EXTRAOCULAR MUSCLES 
Retrobulbar Injection of 
1.5 to 2.0 cc. Solution 
Containing Adrenalin, 

1:20,000, plus: 
A. Procaine (4%) 
. Procaine (4%); Wydase 
(5-15 u./cc.) 
Xylocaine (4%) 
. Xylocaine (4%); Wydase 
(5-15 u./cc.) 


Average 
Residual 
Motion 
(percent) 


the longer effect of Xylocaine. 

The more profound effect of Xylocaine on 
depth of motor-nerve akinesia is brought out 
in Table 2, which shows the average residual 
extraocular muscle actions after injecting 
each of the four solutions tested. Statisti- 
cally, the superiority of solution C over A 
would occur as a result of sampling error 
only one time out of eight, and the indicated 
superiority of solution D over solutions A or 
B would have no real possibility of being 
due to chance occurrence, except that the 
factors mentioned above could have influ- 
enced the comparative. results. 

The known fact that effects of local anes- 
thetics vary inversely with the diameter of 
the nerve fibers is borne out by our observa- 
tions. The depth of anesthesia with Xylo- 
caine, with or without hyaluronidase, con- 
sistently has appeared greater than with pro- 
caine, while the complete freedom from pain 
with Xylocaine during operations on acute or 
chronically inflamed eyes has been most im- 
pressive. 

Premedication with nembutal and seconal 
made it impossible to collect completely relia- 


TABLE 1 
DURATION OF EFFECT 
(Approximate averages in minutes) 


Retrobulbar Injection of 1.5 to 2.0 ce. 
Solution Containing Adrenalin, 1:20,000, plus: 


A. Procaine (4%) 

B. Procaine (4%); Wydase (10-20 u./cc.) 
C. Xylocaine (4%) 

D. Xylocaine (4%); Wydase (10-20 u./cc.) 


Nearly Maximum 
Akinesia of 
Extraocular Muscles 


Complete Sensory 
Anesthesia 


75 
50 
180 
120 


5.4 
t.5 
).2 
30 
90 
60 
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TABLE 3 


TEMPORARY ANESTHESIA OF OPTIC NERVE 


Retrobulbar Injection of Approximate Incidence 
1.5 to 2.0 cc. Solution of Transient Loss of 
Containing Adrenalin, Nearly All Light Per- 

1:20,000, plus: ception (percent) 


A. Procaine (4%) 7 
. Procaine (4%); Wydase 
(5-15 u./cc.) 15 
. Xylocaine (4%) 25 
. Xylocaine (4%); Wydase 
(5-15 u./cc.) 75 


ble data regarding anesthesia of the optic 
nerve, but Table 3 gives our best estimate of 
the percentage incidence of temporary loss of 
all or almost all light perception following 
the various injections. 

Table 4 is inserted merely to record the 
relative difficulty of paralyzing the various 
extraocular muscles by retrobulbar injections 
such as we used, as revealed by the over-all 
averages from all four of the solutions tested. 

We have found the use of 2.0 cc. of Xylo- 
caine (four percent) containing adrenalin 
(1:20,000), with or without hyaluronidase, 
almost always gives a complete seventh-nerve 
block, and that such an ©’ Brien block can be 
counted on to remain complete far longer 
than is the case with procaine. 


TOPICAL 

Bjork® found that topical instillations of 
Xylocaine had no effect on the pupil or the 
blood vessels of the conjunctiva, and he states 
four-percent Xylocaine solution compares in 
anesthetic quality with two-percent cocaine, 
while six-percent Xylocaine compares with 
four-percent cocaine. 

We have used four- and six-percent Xylo- 
caine topically. Both produce fairly good cor- 
neal anesthesia. The four-percent solution is 
almost isotonic with normal saline, while the 
hypertonic six-percent solution approximates 
the tonicity of tears, The latter has appeared 


TABLE 4 


AVERAGE RESIDUAL MOTION OF THE INDIVIDUAL 
EXTRAOCULAR MUSCLES 


All 124 cases: Solutions A, B, C, or D 


Percent 


Superior oblique 
Lateral rectus 
Superior rectus 
Lateral rectus 
Inferior rectus 
Inferior oblique 


to be useful in retinal detachment surgery, 
where continued clarity of the cornea is im- 
portant. 


SUMMARY AND CONCLUSIONS 

A comparison has been made of the effects 
of the retrobulbar injections of 1.5 to 2.0 ce. 
of the following solutions : A. Procaine (four 
percent) containing adrenalin (1 :20,000). 
B. Procaine (four percent) containing 
adrenalin (1 :20,000) and hyaluronidase (5.0 
to 15 u./ec.). C. Xylocaine (four percent) 
containing adrenalin (1:20,000). D. Xylo- 
caine (four percent) containing adrenalin 
(1:20,000) and hyaluronidase (5.0 to 15 
u./ce.). 

The 
reached : 

1. The effect of Xylocaine on both sensory 
and motor nerves is more profound than, 


following conclusions have been 


and lasts over twice as long as, the effects 
of procaine on these nerves. 

2. The duration of either is increased by 
adrenalin, but diminished by hyaluronidase, 

3. Although hyaluronidase added to either 
procaine or Xylocaine probably gives a more 
consistently complete block, it is questionable 
whether inclusion of this enzyme is desirable 
because of the shorter effect and occasional 
annoying orbital edema which attend its use. 


429 Medical Arts Building, 
The Henry Ford Hospital (2). 
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USE OF PARENTERAL TRYPSIN IN ACUTE INFLAMMATORY AND 
THROMBOTIC OCULAR DISTURBANCES* 


Josern M. Horen, M.D. 


Philadelphia, Pennsylvania 


INTRODUCTION 

When enzymatically induced anticoagula- 
tion, thrombolysis, and fibrinolysis followed 
intravenous administration of purified crys- 
talline trypsin to 60 rabbits and 25 dogs, 
it seemed that intravenous trypsin might 
significantly alter physiologic processes char- 
acterized by the development of coagulated 
plasma, vascular thrombi, and deposition of 
fibrin. It also suggested that trypsin initiates 
biochemical reactions which might result in 
prompt and sustained subsidence of acute 
inflammation. Subsequent clinical studies, 
based on 6,456 trypsin infusions to 538 pa- 
tients, gave evidence that trypsin rapidly sup- 
presses acute inflammations of diversified 
origin (bacterial, viral, allergic, and chemi- 
cal).** 

The purpose of this report is to document 
satisfactory results when parenteral trypsin 
was given in 11 of 17 ocular 
fractory to cortisone, Results in seven of the 


cases 


11 cases were impressive. Ce mmplete recovery 
took place in four of six cases in which 
intramuscular trypsin was instituted. Dra- 
matic subsidence of all signs and symptoms 
of acute inflammation occurred in one of 
two select cases in which subconjunctival 


* From the Philadelphia General Hospital. 


injections of trypsin were attempted in con- 
junction with courses of intravenous trypsin. 


CASE REPORTS 
Parenteral trypsin was administered to 
these patients during the course of acute in 
flammatory and thrombotic ocular processes. 
The diagnoses are shown in Table 1. 


Metnops AND Procepure 

One vial of purified crystalline trypsint 
specially prepared for intravenous use, con- 
taining 10 mg., was dissolved in 100 cc. of 
isotonic saline solution. A typical course of 
therapy consisted of two infusions daily for 
six consecutive days. The rate of intravenous 
administration of trypsin did not exceed 30 
drops per minute. There was an interval of 
three to five 
trypsin, during which time a slow continuous 


hours between infusions of 
intravenous infusion of five-percent glucose 
in saline was continued, thus keeping the 
vein patent for the second infusion. 

A typical course of intramuscular therapy 
consisted of injections of four mg. of 
trypsin, twice daily for six days. The injec- 


tion was given deep in the gluteal muscle. 


Ten mg. of trypsin (0.5 cc. in solution) 


t The trypsin used in the ophthalmic cases was 
supplied by the National Drug Company. 
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TABLE 1 


USE OF TRYPSIN IN OCULAR DISTURBANCES 


Eye Disease 


Panophthalmitis 

Acute iritis 

Corneal ulcers* 

Hyphema* 

Uveitis with secondary glaucoma 
Central retinal vein thrombosis 


Totals 11 


Intravenous 


Given By 
Subconjunctival 


Number of Patients 
Intramuscular 


6 


* Subconjunctival trypsin was used in conjunction with intravenous trypsin. 


was injected subconjunctivally with an equal 
quantity of one-percent Pontocaine (0.5 cc.) 
in the same syringe once daily for three 
days. 


CLINICAL RESULTS® 


1. PANOPHTHALMITIS 


After intravenous trypsin had been 
started, there was a diminution in the red- 
ness, swelling, and pain in the affected eye. 


The corneal ulcer which seemed about to 


perforate, did not. Although the eye itself 


ultimately degenerated and became soft, it 
was not necessary to perform an enuclea- 
tion. 


2. ACUTE IRITIS 

Four patients with acute iritis were each 
given a trial of seven days of cortisone and 
a cycloplegic, with no change noted. How- 
ever, after discontinuing this medication and 
instituting intravenous trypsin, there was an 
immediate subsidence of conjunctival injec- 
tion, diminution of swelling and pain, de- 
crease in number of cells and decrease in 
flare in the anterior chamber. Complete re- 
covery took place following the sixth day 
of infusion of trypsin. 

Identical results were apparent with the 
full course of intramuscular trypsin. 


3. CORNEAL ULCERS 


In the two cases treated with a full six- 
day course of intravenous trypsin, only ques 
tionable improvement was noted. 


In the treated with intramuscular 


trypsin no improvement was recorded. 


case 


4. HyPHEMA 

Postoperative hyphema cleared by the 
sixth day of the intravenous infusion of 
trypsin. There was no improvement in the 
case in which intramuscular trypsin was 
used. 


5. Uveitis WITH SECONDARY GLAUCOMA 
In the two cases treated, both showed fav- 


with notable 
subsidence of acute pain and headache, Ob- 


orable subjective response, 
jectively, however, only one case showed a 
decrease in intraocular pressure and diminu- 
tion of cells and flare in anterior chamber. 


6. CENTRAL RETINAL VEIN THROMBOSIS 


In the one case reported, no striking 


change was noted in vision, other than 
gradual but very slight improvement to the 
point of being able to detect gross outlines 
within a room and to outline lettering on 
a hospital towel. Objective retinal findings 
showed very few changes during hospitaliza- 
tion. 


CONTRAINDICATIONS 


Those diseases characterized by any bleed- 
ing tendency, liver failure, or congestive 
treated with 


failure should not be 


parenteral trypsin, 


heart 


SIDE EFFECTS 


In only one case of the 17, was there any 
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evidence of untoward effects. This patient 
had a transitory chill which responded favor- 
ably to routine nursing procedures. Intra- 
venous trypsin was resumed the following 
day. 

CASE REPORTS 
1. PANOPHTHALMITIS 


H. H., a 72-year-old white man, had an 
uneventful intracapsular cataract extraction. 
Two days postoperatively, upon redressing 
the operative site, a small amount of green 
pyogenic material was present in the eye. 
Bacteriologic examination showed the pres- 
ence of B. pyocyaneus. 

The patient was put on large doses of sys- 
temic and local antibiotics plus local poly- 
sporin ointment. After seven days of this in- 
tensive therapy, a corneal ulcer threatened 
to perforate. All medication was stopped and 
intravenous trypsin was instituted. 

After the fifth day, there was considerable 
subjective and objective improvement. Ex- 
amination of the eye at this time revealed 
a contracted, soft globe, healed corneal ulcer, 
diminution of all redness, pain, and edema, 
and absence of purulent discharge. The treat- 
ment was terminated at this time. 

The eye is blind and phthisical but there 
is no evidence of recurrence of the infection. 


2. ACUTE IRITIS 


B. S., aged 50 years, developed an acute 
iritis in the left eye which was treated un- 
successfully with one-percent atropine and 
cortisone (1:4) for seven days. All treat- 
ment was stopped and intravenous trypsin 
was started. 

By the third day there was a marked 
diminution in pain, lacrimation, and photo- 
phobia and a noticeable decrease in the cir- 
cumcorneal injection. The flare and cells 
in the anterior chamber had subsided to a 
considerable degree. 

By the end of the course of trypsin, there 
was only a grade-I flare. An uneventful re- 
covery ensued. Six months’ follow-up did not 
show any recurrence. 


3. CORNEAL ULCER 


W. J., aged 75 years, developed a deep 
corneal ulcer which involved the epithelium, 
Sowman’s membrane, and connective tissue 
of the left eye. Bacteriologic studies failed to 
reveal any causative organisms. The. eye did 
not respond to vigorous local and systemic 
antibiotic therapy. 

After the ninth day of unsuccessful ther- 
apy, intravenous trypsin was started. The 
condition of the eye did not improve ap- 
preciably. 

In an attempt to prevent the ulcer from 
perfo-ating, a subconjunctival injection of 
trypsin (10 mg.) was given. This caused 
much subjective burning and pain. For the 
second subconjunctival injection, the trysin 
was mixed with an equal amount of one- 
percent Pontocaine and the patient felt no 
burning or pain. 

After the third subconjunctival injection, 
the ulcer appeared to be subsiding. Monthly 
follow-ups show complete healing of the 
ulcer with no subjective complaints. 


4. HypHeEMA 


L. J., a 51-year-old insulin-requiring dia- 
betic, developed a hyphema in the anterior 
chamber of the left eye following an iri- 
dencleisis. A six-day course of intravenous 
trypsin seemed to clear the anterior chamber. 
In addition to the intravenous trypsin, three 
subconjunctival injections of 10 mg. of 
trypsin with equal quantities of one-percent 
Pontocaine were used. In regular monthly 
check-ups, the anterior chamber of the left 
eye has remained clear. 


5. UVEITIS WITH SECONDARY GLAUCOMA 


E. W., aged 47 years, developed a sec- 
ondary glaucoma in her left eye due to an 
active iritis. Tension was recorded at 35 
mm. Hg (Schigtz). Signs and symptoms in- 
cluded corneal edema, circumcorneal injec- 
tion, severe burning pain, and headache, 
marked lacrimation, and photophobia. 

A course of 10-percent neosynephrine and 
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cortisone (1:4) failed to bring improvement. 
After eight days intravenous trypsin was 
substituted for the previous therapy. The 
corneal edema subsided and the cornea be- 
came clear. There was marked diminution 
of the pain, headache, photophobia, and lacri- 
mation. The anterior chamber was visualized 
and only revealed grade-II flare. The intra- 
ocular pressure was 20 mm. Hg (Schigtz). 
The patient failed to return after discharge 
from the hospital. 


6. CENTRAL RETINAL VEIN THROMBOSIS 

E. R., aged 74 years, was admitted to the 
hospital because blindness suddenly devel- 
oped in the right eye. Funduscopic examina- 
tion revealed retinal hemorrhages and ve- 
nous thrombosis of the retinal veins. Tension 
was 20 mm. Hg in the right eye and 65 mm. 
Hg (Schigtz) in the left eye. The left eye 
was blind. The right eye had light percep- 
tion only and a purple color. 

Intravenous trypsin was given over a five- 
day period. No striking change was noted in 
vision except that the patient was able to 
detect gross outlines within the room and 
outline lettering on hospital towel. No sig- 
nificant fundus changes were noted in the 
left eye. 

DiscUSSION 

There was a dramatic subsidence of all 

signs of acute inflammation in 11 of 17 pa- 


tients. Trypsin was used subconjunctivally 
with one-percent pontocaine in two patients 
without any apparent untoward ocular ef- 
fects. 

When more commonly used drugs appear 
to have no effect on the pathologic condi- 
tion, trypsin seems to be an excellent adju- 
vant therapeutic agent. The proteolytic, 
fibrinolytic, and anticoagulant properties of 
trypsin need further clinical trial. 

Further investigations will be directed to- 
ward the following eye conditions: (1) 
Uveal tract inflammation of all types, (2) 
central retinal vein thrombosis, (3) central 
retinal arterial embolism, (4) hyphema and 
vitreous hemorrhage, (5) secondary glau- 
coma due to inflammatory and vascular 
causes, and (6) corneal ulcers of all types. 


SUMMARY 


reactions 


biochemical 


Trypsin initiates 
which result in prompt and sustained sub- 
sidence of acute inflammation. Thrombolytic 
changes occur later. Eleven of the 17 selected 
cases showed recovery from pathologic ocu- 
lar conditions. Subconjunctival crystalline 
trypsin may have a definite clinical value in 
intraocular hemorrhage. The results in these 
cases, in which there were no adverse reac- 
tions, should encourage further clinical 
studies. 

2034 Pine Street (3). 


REFERENCES 


1. Innerfield, I., Schwarz, A., and Angrist, A.: 


Fibrinolytic and anticoagulant effects of intravenous 


crystalline trypsin. Bull. N. Y. Acad. Med., 28 :537 (Aug.) 1952 


2 Intravenous trypsin 
31 :1049-1055 (Dec.) 1952. 
3. Innerfield, 


Its anticoagulant, fibrinolytic, and thrombolytic effects. J. Clin. Invest., 


Angrist, A., Schwarz, A., and Ruggiero, W.: Intravenous trypsin: Its effects upon 


intravascular thrombi and the acute inflammatory reaction. Surgical Forum, Philadelphia, Saunders, 1952, 


pp. 526-530 
4. Innerfield, I., Angrist, A., and Schwarz, A.: 
J.A.M.A., 152-597-604 (June) 1953 
5. Hopen, J. M 


Parenteral trypsin: Clinical application in 528 patients. 


Use of intravenous and subconjunctival trypsin in acute inflammatory and hemorrhagic 


ocular disturbances: A preliminary report. J. Philadelphia Gen. Hosp., 4:89-92 (Sept.) 1953. 


CLINICAL PATHOLOGIC CONFERENCE 


Parker Heatu, M.D. 
Sullivan Harbor, Maine 


Case E-53-389 

History 

The patient, a woman, aged 47 years, gave 
as her principal complaint a painless swelling 
of the right upper lid associated with slight 
protrusion of the eyeball. Duration was 10 
days but she had had some subjective dis- 
comfort in the right orbit for about two 
months. 


EXAMINATION 

A swelling of soft density was seen in the 
midde and extending over to the upper outer 
aspect of the right eyelid. Deeper palpation 
elicited two and possibly three nodules which 
were movable and presented vague edges. 
No swelling was noticed or palpable in the 
pre-auricular node or other lymph nodes. A 
questionable swelling and firmness was 
palpable in the submaxillaries on this right 
side, Ptosis, apparently mechanical, caused a 
drooping of the right upper lid so that the 
palpebral fissure was about one-half closed. 

Inspection of the conjunctiva showed only 
a slight chemosis. No discharge was noted. 
Exophthalmic measurements ( Hertel) were: 
R.E., 24 mm.; L.E., 20 mm. The ranges of 
the 
slightly limited in the upper gaze by the right 
eye, and normal in the left eye. Vision meas- 
urements were: R.E., 20/25; L.E., 20/20. 


showed 


extraocular movements were possibly 


Ophthalmoscopic examination a 
slight congestion and increase in caliber of 
the retinal veins in the right eye; the left 
eye appeared normal. 

X-ray examinations of the orbit showed 
slight, increased tissue density in its upper 
aspect without any bony changes. 

An operation was done. 


DIFFERENTIAL DIAGNOSIS 
Discussion by Dr. Benjamin Sachs* 


We are confronted with the problem of a 


* Surgeon in Ophthalmology, Massachusetts Eye 
and Ear Infirmary, Boston, Massachusetts 
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differential diagnosis when the patient has 
a unilateral exophthalmos, partial ptosis, ac 
companied by a palpable mass or masses in 
upper orbit. In this case exophthalmos was 
moderate and the patient had questionable 
unilateral disturbance of ocular motility in 
the upper gaze. Nothing is said about the 
state of this patient’s metabolism or the con- 
dition of her neck and we assume, therefore, 
that these examinations would give normal 
findings. Genetic disease and _ orbital 
anomalies can probably be eliminated. 
Inflammations of the orbit, that is, orbital 
the granulomatous 


cellulitis—particularly 


nodular forms—must be considered. These 
can arise from sinuses, walls of orbit, extra 
ocular muscle, lacrimal apparatus, or foreign 
bodies. Some granulomas, such as the eosino- 
philic granulomas, are very obscure in origin. 
These attack bone in the early stage. 

Infections of skin of the face have been 
known to produce orbital cellulitis and ex- 
ophthalmos. The exophthalmos usually is a 
comparatively severe acute process, taking a 
different course from that indicated in this 
patient. 

The so-called myositis, more often than 
not, is an orbital cellulitis with involvement 
of the extraocular muscles. This is a fairly 
chronic nodular granulomatous process with 
varying degrees of exophthalmos. The extra- 
ocular muscles show limitations, however, 
which is not a prominent feature in this case. 
The absence of fever and sickness in general 
is against a subacute orbital cellulitis. 

Affections of the lacrimal apparatus could 
be causative factors in limited exophthalmos 
but they are characterized by disturbances 
in the inner aspect of the orbit not seen in 
this case. No history is given relevant to a 
foreign body or trauma. Some forms of 
tenonitis are unilateral but rarely show the 
nodule relations described in the eyelids of 
this case, 

One should review the possibilities of an 


| 


intraocular origin for orbital disease, includ- 
ing extending tumors. Ophthalmoscopic ex- 
amination, however, was relatively normal. 
We can therefore rule out intraocular neo- 
plasm. 

An obscure metabolic disease of the orbit 
related to some endocrine etiology—pitui- 
tary, thyroid, or adrenal in origin—is not 
likely from the history. Nervous origins of 
orbital disease such as sympathetic paralysis 
are not suggested by the admitted findings. 
No pupillary disturbances are given ; an apex 
syndrome is not suggested by trauma or X- 
ray findings, and we can discard this*thought. 

A first consideration of tumor suggests the 
most common tumor of the orbit, namely, 
hemangioma. Appearance, findings by palpa 
tion, age of the patient, absence of known 
angiomatous changes probably can rule this 
out. 

A lipoma is uncommon and does not ap 
pear at the sites indicated by examination. 
Furthermore, these tumors are, more often 
than not, bilateral, although unilateral pro- 
trusion of fatty material through the orbital 
septum does appear as_early as the age of 47 
years, 

Lymphoma is a possibility. The multiple 
nodules are somewhat inconsistent with the 
usual lymphoma. Nothing is said regarding 
any systemic vascular dyscrasia, conse 
quently we probably can rule out lymphoma. 

Meningioma is a possibility to be con 
sidered, although unlikely in view of the X 
ray findings. 

A prime consideration is a tumor emanat- 
ing from the lacrimal gland. The growth de 
scribed in the protocol, however, is nearer 
the midline and has already somewhat af- 
fected upper gaze. It is dense enough to 
show on the X-ray film. The patient's age ts 
somewhat against this tumor, therefore, this 
diagnosis is laid aside as a possibility. 

The last, and what seems to me to be the 
most important possibility, is orbital granu- 
loma—so-called pseudotumor. Gradual onset, 
physical findings, X-ray results, and course, 
as indicated in the short history, are compati- 
ble. So-called pseudotumor might better be 


CLINICAL PATHOLOGIC CONFERENCE 


&9 


called orbital granuloma or nodular orbital 
inflammation. A person of any age may be, 
but the adult is more likely to be, attacked, 
The inflammatory mass can be unilateral 
or bilateral and begins with a stormy or a 
gradual and mild onset. Disturbances of the 
ocular motility and some exophthalmos are 
The 


space-taking mass in the orbit, bringing about 


characteristic. inflammation creates a 
exophthalmos and compression of the veins 
and thus, in turn, congestion in the fundus 
and chemosis in the conjunctiva. 

Sarcoidosis with a long course and with 
periods of abeyance involves the lacrimal 
glands of some patients. Other attacks by 
this disease on other parts of the body are 
quite variable and may not be noticed clini 
cally. The lacrimal-salivary involvement is 
called Mikulicz’s disease. No other evidence 


is given in the protocol for sarcoidosis. 
DIAGNOSES 


Clinical diagnosis. Possible orbital tumor. 
Dr 
granuloma (pseudotumor ). 


Sach’s diagnosis. Possible orbital 
Pathologic diagnosis. Dacryadenitis, orbi- 


tal granuloma ( Mikulicz’s). 


COMMENT 


Dr. Parker Heath 


This patient has no history of keratocon 
junctivitis sicca. She further had no history 
of rheumatoid joint involvement. As a gen- 
erality, the lacrimal gland is subject to in 
flammations from various agents. It reacts 
somewhat nonspecifically by edema, prolif 
erations of ductal epithelium, accumulations 
of lymphocytes by fibrosis, and, in later 
stages, fibrotic atrophy. The accessory lacri- 
mal gland tissue in the eyelids can become in- 
volved similarly, It is the combination m- 
volvement of lacrimal and salivary or parotid 
glands which has led to the Mikulicz’s desig 
nation. 

Sections made from the biopsy material of 
the case herein reported show low-grade, 
inflammation with 


chronic, granulomatous 


fibrous repair and replacement. 


MAGNETIC FOREIGN BODY 


REPORT OF AN INTRAOCULAR CASE IN WHICH 
REMOVAL WAS SUCCESSFUL AFTER 24 YEARS 
Grecory Frynn, M.D., anp Morcan 
Ratrorp, M.D. 


Atlanta, Georgia 


The intolerance of the eye to iron foreign 
bodies is well known. A report of the fol- 
lowing case seems justified because of the 
unusually long period (24 years) the foreign 
body was retained without the usual serious 
complications of siderosis. 


CASE HISTORY 


The patient was a 29-year-old white man 
who was first seen on September 15, 1952, 
with a chief complaint of periodic redness 
and irritation of the left eye. He gave a his- 
tory of a penetrating wound of the left eye 
by a steel fragment 24 years ago. The oph- 


thalmologist consulted at that time made no 
attempt to remove the fragment. 

Vision was reduced to light perception 
after the injury. The eye remained quiet until 
1946 when intermittent episodes of redness 
and irritability occurred. At that time, the 
patient was stationed in Germany and had 
completed two years of combat (Infantry). 
He received an ordinary discharge. 

He was relatively asymptomatic until 15 
months ago, when episodes of irritability and 
transient blindness occurred involving both 
eyes. They lasted 10 to 15 minutes and were 
followed by severe headaches. The time in- 
terval between these episodes diminished 
from months to weeks. He then consulted 
an ophthalmologist, who recommended enu- 
cleation. We were independently consulted 
for corroboration. 

Examination revealed a foreign body par- 
tially imbedded in the lens and projecting into 
the anterior chamber with rust staining of 
the surrounding cataractous lens and iris 


(fig. 1). Tension was 16 mm. Hg (Schigtz), 


Fig. 1 (Flynn and Raiford). Preoperative appear- 
ance, showing intraocular foreign body. 


O.U, Except for peripheral anterior syn- 
echias in the upper nasal quadrant, the angle 
was normal. Light projection was good. 
Two-point light discrimination was less than 
one cm. at one m. No flare was seen. Exami- 
nation of the right eye was essentially nega- 
tive. He also had a left exotropia of 45 de- 
grees ( Hirshberg). 

On September 17, 1952, a foreign body 
measuring 3 mm. by 1 mm. by 1 mm. was 
easily removed with a magnet through a small 
limbal incision. Capsulectomy followed by 
irrigation was carried out without complica- 
tions. The postoperative course was unevent- 
ful (fig. 2). 

On December 15, 1952, visual acuity was 
20/30 with a +3.25D. sph. ~ +1.5D. cyl. 


AX 


? 


Fig. (Flynn and Raiford). Postoperative ap- 
pearance, after surgical removal of the foreign body 
and iridectomy. 
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ax. 45°. There was no evidence of siderosis 
on funduscopic examination, The fields were 
normal. On March 4, 1953, a six-mm. reces- 
sion of the left lateral’ rectus muscle and a 10- 
mm. resection of the left medial rectus muscle 
were done under local anesthesia. On March 
29, 1953, the patient had second-degree fu- 
sion at minus-four prism diopters on the 
troboscope with the subjective and objective 
angles equal. He was given the following 
correction: O.D., +0.5D. sph. ~ +0.25D. 
cyl. ax. 105° = 20/20; O.S., +3.25D. sph. 
— +1.5D. cyl. ax. 45° = 20/30. Add: O.S., 
+1.25D. sph. and +2.25D. sph. 

The patient was unable to take time from 
his work for orthoptic training. When last 
seen on May 15, 1953, he was suppressing 
O.S., and had stopped wearing his prescrip- 
tion. This was not unexpected but the sur- 
prisingly small anisometropia seemed to jus- 
tify a trial. 

DISCUSSION 

The rapidity of development of siderosis 
bulbi is probably dependent on the location of 
the intraocular ferrous body. In the case re- 


ported, the fragment was exposed to the 
aqueous currents which presumably carried 
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the slowly oxidized particles from the eye via 
Schlemm’s canal. This may have prevented 
any significant concentration of the irritating 
substance in the eye. It is very possible that 
the metal was completely buried in the lens 
until recent years when the lens matter may 
have eroded about the particle causing the 
onset of symptoms. 

The episodes of blindness affecting the un- 
involved eye are difficult to evaluate. Their 
briefness would suggest either an angio- 
spastic etiology or hysteria. The latter seems 
inconsistent with the patient’s psychologic 
make-up. 

SUMMARY 

A patient is presented with a 24-year his- 
tory of a well-tolerated intraocular magnetic 
foreign body. This was surgically removed 
with restoration of potentially useful vision. 


CONCLUSIONS 


1. Magnetic intraocular foreign bodies may 
be present for years without the develop- 


ment of siderosis bulbi. 

2. Enucleation should never be considered 
until a careful examination has ruled out all 
possibility of alternative treatment. 

144 Ponce de Leon Avenue, N.E. 
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ORBITAL RETRACTOR 


Ropert L. ALEXANDER, M.D. 
Sacramento, California 
AND 
Peter H. Batten, M.D. 
Hempstead, New York 


A retractor for exposure of the deeper 
structures of the orbit and deeper portion 
of eye muscles is not available. The Army 
right-angle retractor was not originally in- 
tended for eye work and, as a result, is 


Wurdemann, H. V.: Injury of the Eye. Chicago, Cleveland Press, 1912, p. 365. 


clumsy and not adaptable. The Arruga type 
of retractor is not satisfactory for many ex- 
posures, 

A retractor was needed: to expose deeper 
portions of muscles, to keep extraneous ma- 
terial away from the site of operation, to per- 
mit passing of a needle toward the eyeball 
without fear of striking the eyeball, to permit 
a needle deep in the wound to be manipulated 
without engaging nearby tissues, and yet to 
keep the assistant’s hand out of the operative 
field. It was felt a curved, solid-blade re- 
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Fig. 1 (Ballen and Alexander). Orbital retractors, 


lateral view, showing shaft and angulation. 


tractor would be most satisfactory. 

The two retractors illustrated (fig. 1) were 
designed* to fulfill these demands. These re- 
tractors are made of stainless steel and can be 
bent to any desired angle or curve in the 
shank or handle. The long shank of one re 
tractor is designed to use on the nasal and the 
infra- or supraorbital side of the orbit. The 
long shank and adjustable angle permit the 
assistant to place the retractor with easy 
clearance of the bridge of the nose or the 
brow, yet permitting the blade to penetrate 
well into the orbital cavity as needed. The 
assistant’s hands are out of the field of opera- 
tion and by tilting the handle, the angle of the 
retractor blade ts easily controlled. 

The smaller retractor is for the temporal 
side of the orbit in adults. The angle can be 
adjusted so that the handle tends to lie back 
parallel to the side of the head, placing the 
assistant’s hands away from the operative 
field. It has also been found the retractor of 
choice in surgery on children because of the 
smaller blade. 

The lip (fig. 2) on the front edge of the 


blade was placed to secure sure retraction of 
the tissues. It greatly helps in preventing the 
frail eye tissues from escaping from under 
the blade without the operator applying un- 
usual force through the retractor. This lip is 
from 


excellent in retracting conjunctiva 
sclera. Its angle with the blade is just enough 
to hold gently but firmly when an exposure 
is made only through the conjunctiva and 


Tenon’s membranes. The retractor saves the 


* Original design made and machined with the 
co-operation of Mr. Samuel Woods, Geneva, New 
York. Replicas available from Storz Instrument 
Company, St. Louis, Missouri. 


Fig. 2 (Ballen and Alexander). Orbital 
retractors, showing lip. 


trauma of retracting with the crushing pinch 
of forceps. 

The concave surface, deeper at the fore 
end, is designed to give a greater area of 
exposure deep in the site of an operation ( fig. 
3). Straight blades do not permit this ex- 
posure. 

In addition to serving their original pur- 
pose, the retractors can be covered with an 
insulating lacquer and used for surgery in 
electric cautery procedures. 

The retractors have been found satisfac 
tory in more than 90 successive ocular opera 


tions. 


Fig. 3 (Ballen and Alexander). Orbital 
retractors, showing concave surface. 
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SUMMARY 


1. A tissue retractor for general intra- 
orbital surgery is not available. 

2. Two retractors were designed that in 
principle are similar for orbital retraction. 

3. Each retractor has a solid curved blade 
with a prominent lip and with a shank and 
handle which can be bent to any desired 
angle. 

1127 Eleventh Street (14) 


IMPROVED ORBITAL IMPLANT 


H. ARRUGA 
Barcelona, Spain 


In the last few years, there have been 
many attempts to produce an implant which 
will assure good prosthetic mobility, but most 
of these have failed for one or another of 
the following reasons : 

Either the implant was not totally cov- 
ered by the conjunctiva and intense secretion 
occurred (this happens when the implant 
projects through the conjunctiva to fit the 
artificial eye); or, in the absence of such 
projection, the mobility is inadequate. 

The implant I am describing is a modifica- 
tion of that of Moura 
been employed by me in 26 cases with no 


srazil and has now 


expulsion or annoying secretion. It is made 
of acrylic (transpex ) and in shape it is three- 
fourths of a sphere (fig. 1). 

The flat anterior side has a central cavity 
uniting four tunnels for the tendons of the 
four recti. Two small stainless metal rods 


project forward from one side of the cavity 


and articulate with a depression in the back 


Fig. 1 (Arruga). Improved orbital implants. 


Disinsertion of the four recti; a 


Fig. 2 (Arruywa) 
suture is passed through each tendon 


of the artificial eye. The rods are one mm. 
in diameter and 6, 7, or 8 mm. in length, ac- 
cording to the size of the implant. 

The implants are made in three different 
sizes, 14, 16, or 18 mm, diameter. The first 
is employed after excision of gliomas; the 
last in patients with big orbits; the inter- 


mediate size suits the majority of cases. 


Fig. 3 (Arruga). The internal and external recti 
are passed through the tunnels of the implant. 
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Fig. 4 (Arruga). The suture of the external 
rectus, which is already knotted, is passed through 
the internal rectus. The suture through the internal 
rectus is removed. 


The fixation of the implant is attained by 
fusion of the four rectus tendons into a solid 
cicatricial block at the center of the implant. 
The absence of secretion is due to the fact 
that the conjunctiva covers the whole implant 
after the operation, since the rod is not left 
in the wound. It is of utmost importance to 


Fig. 5 (Arruga). Stage in the operation when 
the suture has been knotted. 


Fig. 6 (Arruga). The superior and inferior recti 
are passed through the tunnels of the implant. 


leave the rods buried initially so that they 
perforate the conjunctiva spontaneously 
later. These late perforations never cause 
secretion and, in some cases, one can even 
see that the epithelium has grown a little up- 


ward covering the base of the rods. If the 
rods are left between the lids of the conjunc- 


Fig. 7 (Arruga). The suture of the inferior 
rectus, which is already knotted, is passed through 
the superior rectus whose suture is removed. 
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Fig. 8 (Arruga). View of the operating Fig. 10 (Arruga). After a few days, the 
field with the sutures knotted. rods perforate the conjunctiva. 


OFFICE TREATMENT TRAY 


J. Carpo, Jr. 
Washington, D.C. 


A small compact unit with the items neces- 
sary for office treatment is made of 0.25-inch 
plywood, 12 by 8 by 5 inches, and is divided 
into three sections. 


Fig. 9 (Arruga). Sutures of the conjunctiva 
The rods are covered by the conjunctiva. 


tival wound, the latter does not heal com- 
pletely and discharge occurs. 

Figures 2 to 10 show the different stages 
of the operation which is extremely simple. 


The artificial eye should be made of plastic 


material. 
Pas. Méndez Vigo, 3. 


Fig. 1 (Carbo). Office treatment tray. 
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The bottom section has a 11.5 by 7.5 by 3- 
inch drawer for instruments and loupe. 


The middle section has a small shelf, one- 
inch wide and 1.75-inches high to hold eight 
0.5-0z. dropper bottles with various standard 
medications, kept in place by loops of elastic 
tape. 
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oz. for sterilizing instruments, a four oz. for 
applicators, a short pound jar for ointments, 
and the Zeigler wash bottle. 

The back half has a 3 by 3 by 3-inch grav- 
ity eyepad dispenser, which opens at the side 
and to which is mounted the tape dispenser. 
There is a holder for tissues and one, op- 


tional, for a four-oz. jar for sterile flats. 


1746 K Street, N.W. (6) 


The top section is 12 by 8 inches. The 
front half has cutouts to hold four jars: a six 


OrpuTHALMIC MINIATURE 


Albert P .... ke, 18 years old, Swinemiindestrasse No, 47, musician. 
R.E., with —3.50 = Sn. LXX at 14 feet. L.E., fingers at 3 feet. Ophthal 
moscopically: Numerous formed vitreous opacities floating back and 
forth in the liquefied vitreous. The retinal detachment extends from the 
uppermost periphery to the entrance of the optic nerve, and gravitates 
down in long folds in the periphery. Corresponding defect in the visual 
field. 

Two knives, 2-3 mm. long and about 1.5 mm. wide at the end of two 
squint hooks were introduced into the left globe. The negative pole in 
the vertical meridian and the positive pole in the horizontal as far out 
in the periphery as possible. The squint hooks were connected with 
electric wires to a “galvanic” cell. Beginning with one cell (4% minute 
duration ), then two cells (44 minute), and three cells (1 minute), the 
total duration of the galvanic current lasted 5% of a minute. With the 
exception of the introduction of the knives, the operation was painless 
(yellowish light flash), as was the postoperative course. The signs of 
reaction in the choroid and retina were minimal, and limited to the 
immediate area of the insertion only. The vitreous apparently was left 
intact. Already when the dressings were changed for the first time after 
four days, the retina was in place throughout. The visual field was full. 
Vision, —4.0 = Sn. L at 14 feet. 

Prof. Dr. Scholer, 
Klin. Monatsbl. f. Augenh., 1893, p. 215. 
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YALE UNIVERSITY 
CLINICAL CONFERENCES 
March 13 and March 27, 1953 
Dr. R. M. FASANELLA, presiding 


METASTATIC CARCINOMA OF CHOROID 


Dr. FrepertcK A. W1es, assistant clinical 
professor of ophthalmology, Yale University 
School of Medicine, presented two cases of 
the choroid. Both 


women and metastasis was 


metastatic carcinoma of 
cases were of 
from the breast. In the first case, in addition 
to a growth in the choroid, there were ex 
tensions into the orbit, This resulted in ex- 
posure keratitis, for which a tarsorraphy was 
performed. This gave the patient relief for 
the remainder of her life, about two months. 
In the second patient, a typical swelling 
was noted temporal to the disc of the left eye. 
This patient had had her left breast removed, 
but repeated X-ray examinations failed to 
reveal any evidence of metastasis. Many 
oculists saw this patient, and most of them 
agreed that the mass was probably metastatic. 
Finally general metastases developed and the 


patient died. 


SURGERY OF ENTROPION 


Dr. Wies then discussed the surgery of 
entropion, particularly that relating to senile 
or spastic entropion. He described an opera- 
tion which has given good results in his 
hands. This is done as on office procedure 
under local infiltration anesthesia. The lower 
lid margin is incised about three mm. below 
the free border and the incision is carried 
right down through skin, muscle, tarsus, and 
conjunctiva. Three double-armed sutures are 
then placed in the lower lip of the conjunctiva 
and brought through the incision and out the 
upper border of the skin incision and tied. 
Several small sutures are placed through the 


skin between these master sutures. The su- 
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tures are all of 4.0 black silk. About 10 days 
later, the sutures are removed. The resulting 
scar is hardly visible and no recurrences of 
entropion have been noted over a four-year 
period, 

Discussion. Dx. VAN Hueven: Is this en- 
tropion procedure satisfactory in the usual 
case ? 

Dr. Wires: This operation doesn’t seem to 
be physiologic but in some cases there have 
been very good results, One case showed 
slight thickening of the skin in the operative 
area. Cautery puncture, in my experience, is 
more valuable for small degrees of ectropion. 

Dr. Guipa mentioned a procedure, which 
has worked well for him, in which the middle 
section of the orbicularis fibers near the lid 
margin—the muscle of Riolan—is transected, 
allowing the fibers to retract. 

Dr. FaAsANELLA: Dr. Wies, how does your 
procedure differ from that of Snellen’s su 
ture? 

Dr. Wies: 


tarsus is bent; whereas, in this procedure, the 


In Snellen’s procedure, the 


tarsus, after incision, is hinged and would 
therefore tend to give a better result. 


RETINAL DETACHMENT 

Dr. CHARLES A. PeReRA, assistant clinical 
professor of ophthalmology, College of Phy- 
sicians and Surgeofis, Columbia University, 
presented a series of colored lantern slides 
of cases of retinal detachment, and discussed 
the associated clinical and pathologic fea- 
tures. 

The varied pathology in retinal detach 
ment was shown by several illustrative cases, 
including cases following hemorrhage, 
trauma, a hole in high myopia, scar contrac- 
tion of the retina, cysts, and so forth. In a 
case of detachment following metastatic en- 
dophthalmitis, the pathologic findings made 
evident how impossible it would be to im- 


prove surgically. 


H 
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Following intraocular foreign-body re- 
moval, the importance of sealing the opera- 
tive area by diathermy was noted. Occasion- 
ally, resulting organized tissue at the site of 
injury may pull off the retina later. In cases 
following an old intraocular foreign-body in- 
jury, the detachment rarely can be repaired. 
The visual progress is poor even if the de- 
tachment is replaced, especially with any as- 
sociated siderosis. 

Briefly discussed was operation on a 
“hopeless” case if it were the only eye. Dr. 
Perera felt operation was justified if there 
was any chance at all of success. In a case 
following a retinal cyst, it was demonstrated 
that the cyst must be evacuated as well as the 
retina replaced. 

A case of hole in the macula brought up 
operation on retinal holes without detach- 
ment. Dr. Perera mentioned cases he has seen 
develop detachment after a long period of 
observation, One must try to determine 
whether the tear is through the entire retinal 
thickness or not, Especially when there is 
a detachment in one eye and a tear without 
detachment in the other, the speaker believed 
it was wise to seal the tear. There should be 
100-percent good visual results in tear with- 
out detachment. 

Cases were demonstrated of a tear with an 
operculum. In many cases this is probably 
due to vitreous adhesion from a previous 
low-grade choroiditis. Dr. Perera felt that 
this was the mechanism of a large number of 
detachments. Adhesions can be visualized 
often with the ophthalmoscope, or the slit- 
lamp and Hruby lens. 

A friction ring at the ora serrata was 
shown. It was in a case of long-standing de- 
tachment in which a fibrous plaque formed at 
the border of the detached part of the retina. 
This frequently occurs at the ora. 

Visual prognosis in detachment was dis- 
cussed. Slides were shown of macular dam- 
age in a detachment of four years’ standing. 

Cysts may develop very rapidly—even 
within weeks—and, when the macula is de- 
tached, poor central vision will usually re- 


sult, whether or not cystic changes develop. 

Occasionally, in a nonprogressive detach- 
ment, there may be seen a line of fibrous 
plaques at the border of the detached area, 
especially in an inferior detachment. This 
may be the reason for the failure of the de- 
tachment to extend. 

A retinal detachment with exudative cho- 
roiditis does not respond well, and operation 
choroiditis 
thought 
detach- 


is rarely indicated. An acute 
with considerable reaction 


less likely to lead to a 


was 
later 


ment than a mild case with small retinal ad- 
hesions. In retinitis proliferans, Dr. Perena 
has yet to see a successful operative result. 

The mechanics of operation were con- 
sidered next. One should not stop with the 
localization of one hole, but assume there are 
many, and one must search for them several 


times, especially after bedrest with both eyes 
bandaged. The careful examination of the 
opposite eye was also emphasized. A change 
in position of the hole after bedrest is com- 
mon and, therefore, accurate localization at 
operation is the important factor. Various 
methods were mentioned. One method of 
localization is by use of the ophthalmoscope 
light through the pupil, visualizing the hole, 
with the assistant marking the transillumi- 
nated spot on the globe. A preliminary sur- 
face diathermy spot visualized by the oph- 
thalmoscope can be used in flat detachments, 
or a Walker pin for more bullous types. 

Various clinical types of detachment were 
mentioned : 

1. The bullous detachment in the upper 
temporal area with a small hole is very com- 
mon. This is often preceded by a small vitre- 
ous hemorrhage or opacity, and the history 
may give a clue to the original site of the 
detachment. In this type, postoperatively, Dr. 
Perera does not tip up the head of the bed. 
He feels that if the retina settles back con- 
siderably after a few days of bedrest, the 
operative prognosis is better than 90 percent. 

2. Traumatic detachment is usually, but 
not always, below and temporal. The larger 
the hole, the worse the prognosis. Intraocular 


SOCIETY PROCEEDINGS 99 


hemorrhage, hyphema, or increased tension 
make the prognosis less favorable. One 
should not when the vitreous is 
cloudy and when one thinks he sees a de- 
tachment. Wait until the vitreous clears, if it 


operate 


does. 

3. Extensive flat detachment with disinser- 
tion has a poor visual prognosis when the 
macula is involved. 

4. Ina very bullous detachment, inferiorly 
without a hole, suspect flat malignant mela- 
noma or metastatic carcinoma. If the hole is 
not seen at first, it may become visible as the 
retina flattens. If it remains bullous and no 
hole is found, consider the possibility of fluid 
withdrawal, with aspiration test for tumor; 
or you may consider sealing down the whole 
area. 

5. Large tears or disinsertions have a 
poorer prognosis. It is harder to seal the hole. 
Here scleral resection may be indicated to 
reduce the size of the eye and give a wide 
band of adhesion. Scleral resection, done 
behind the hole, may be of some advantage. 
The less the retina reapplies on bedrest, the 
poorer the prognosis. A large hole, with the 
retina not reapplying on bedrest, may indi- 
cate a 20 to 30-percent favorable prognosis. 

6. Hole in the macula has only 30 to 40-per- 
cent favorable prognosis. Dr. Perera prefers 
surface or partial penetrating diathermy for 
this type of case. 

7. Two varieties of detachment in aphakia 
were differentiated. One is the case that fol- 
there 
vitreous loss at operation. This has a poor 


lows cataract extraction where was 
prognosis. The other is an ordinary detach- 
ment occurring in an aphakic eye, which car- 
ries a better prognosis. 

Discussion. Dx. FASANELLA: How long do 
you keep the patient in bed postoperatively ? 

Dr. Perera: Generally, I start getting pa- 
tients up in a week. They are kept fairly 
quiet, though not immobile, and no sandbags 
are used. With superior detachments, I keep 
them quiet a little longer, but I do not tip up 
the foot of the bed. If the retina is flat at 
the end of the operation and diathermy co- 


agulation areas are around the tear, the prog- 
nosis is good. If the hole is still seen after 
seven days, the prognosis is poor, unless the 
hole seems definitely sealed off by diathermy 
areas around it. 

Dr. Fasanetta: How do you manage a 
case of cataract with detachment ? 

Dr. Perera: The prognosis is poor when 
the media are cloudy and the exact extent and 
localization of the detachment is not visible. 
You may do the cataract extraction first, 
then, several weeks later, do the detachment. 
I prefer the intracapsular extraction with 
complete iridectomy. You are taking a risk 
whichever you do first, but if it is an uncom- 
plicated cataract, do that first. The detach- 
ment may be stationary. 

Dr. VAN Hevuven: | agree that it is very 
important to see what you are doing. In a 
similar situation I just did a cataract extrac- 
tion and plan to do the detachment later. 

Question: Do you use pinhole glasses post- 
operatively ? 

Dr. Perera: I use them when patients 
start getting up. First, five-mm. 
opening, then enlarging it after three or four 


with a 


weeks. I see no point in keeping it up, after 
that. 

Dr. Van Hevven: I do not like to let 
patients read postoperatively. 

Dr. Perera: | agree. Reading motion may 
not be advisable. I do not let them read for 
three weeks. Television is all right. 

Dr. Rosentuac: Have you used electroly- 
sis? 

Dr. Perera: Yes, but the reaction is too 
small. I do not like it and do not use it now. 
Also, the amount of diathermy for each 
patient is an individual thing; a dry sclera is 
important. 

Dr. WittiamM Grass: Dr. Perera, you 
mentioned that as the retina settles back, the 
position of the hole may shift considerably, I 
find that, at operation for a bullous detach- 
ment with considerable retinal elevation, it 
may be impossible to visualize the prelimi- 
nary localizing diathermy area through all the 
subretinal fluid. How do you manage that 
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type of case? Would you withdraw some 
fluid first ? 

Dr. Perera: That is sometimes a problem. 
What | would do is estimate as well as I can 
where the hole would be after replacement 
of the retina, and do the diathermy coagula- 
tion accordingly, then release fluid, and 
check. If the area of the hole has been mis- 
judged, additional diathermy can be done 
then. 

Dr. How 
operate when some but not complete reattach- 


GLASS : soon would you re- 
ment occurs after the first detachment opera- 
tion ? 

Dr. Perera: If, after seven days, the hole 
is still present but seems to be completely 
surrounded by adequate diathermy, I would 
wait. However, if still detached and insuf- 
ficiently sealed by diathermy, the prognosis 
is poor and re-operation could be done any 
time, probably after two to three weeks, to let 
the postoperative reaction subside. 

William I. 
Recording Secretary. 


Glass, 


MINNEAPOLIS 
OPHTHALMOLOGICAL 
SOCIETY 
May 4, 1953 
Dr. Rosert Coorer, presiding 
DENDRITIC ULCER WITH DEEP PENETRATION 

OF CORNEA 
Dr. Wavter FINK reported the case of a 


young man who had a corneal ulceration, 


which began two weeks previously, following 
the “flu.” He had two previous episodes simi- 
lar to this in the last two years in the same 
eye but mild in degree. 

Examination showed a dendritic type of 
ulcer involving the outer half of the cornea. 
The center of the ulcer showed an involve- 
ment of Bowman’s membrane and the an- 
terior stroma. 

Treatment consisted of curettement of the 
ulcer and the removal of the entire remaining 
corneal epithelium. The entire cornea was 


then painted with two-percent iodine and, 
after five seconds, the iodine was neutralized 
by four-percent cocaine. Atropine was in- 
stilled. A pressure bandage was applied for 
three days, changing it daily. Following this, 
cortone solution was used locally four times a 
day. The ulcer healed, leaving a dense opacity 
in the involved area. 

The case emphasizes the need for early 
treatment to prevent involvement of the 
deeper corneal tissue. Involvement of Bow- 
man’s membrane and the stroma results in a 
permanent opacity. 

The case also emphasizes the importance 
of a complete removal of all remaining 
corneal epithelium when the involved area is 
extensive. Experience has shown that in 
severe cases the virus is usually present also 
in the nonulcerated area and recurrence of 
the process is likely to take place if the epi- 
thelium is not removed in its entirety. Anti- 
biotics, both local and systemically, are not 
of value because the virus is established in 
the epithelium and is not reached by the 
medication. 

Dr. F. WiprperMan stated 
that in no case of dendritic ulcer has he found 


Discussion: 


it necessary to denude the epithelium com- 
pletely by the use of chemical cauterization 
or curettage. However, in most cases, simply 
applying iodine at the exact site of the den- 
dritic ulcer is not sufficient. It has proven 
best to denude the corneal epithelium sur- 
rounding the dendritic ulcer. Rather than set 
any definite limits as to how much of the 
corneal epithelium should be denuded it is 
advisable to remove all loose epithelium that 
easily wipes free with the applicator which 
contains the chemical agent. 

Dr. R. Horns said that he has seen one 
eye with a dendritic ulcer with complete loss 
of vision and that was a case in which he 
felt that the eye was neglected because the 
lesion was not cauterized with iodine until 
very late in the course of the disease. It is 
important that iodine and cocaine be used 
early in cases of dendritic ulcer. Whenever 
there is a break in Bowman's membrane, or 


when Bowman’s membrane is damaged, there 
will be scarring of the cornea. 

Dr. Josepn GARTEN said that, in his ex- 
perience with dendritic ulcers, he has found 
that simple cauterization with tincture of 
iodine (one-half strength) to the lesion, 
which stains, often is sufficient to control the 
infection. He concedes that there are prob- 
lem cases in which complete removal of the 
corneal epithelium may be necessary ; how- 
ever, he does not think that this should be 
routine. 

Dr. J. 
ment of dendritic keratitis, he likes to use a 
toothpick to apply half- 
strength tincture of iodine. By this method 


BuSHARD said that, in the treat- 


round wooden 
there is mechanical, as well as chemical, re 
moval of all the epithelium of the cornea not 
firmly adherent to Bowman's membrane. The 
chemical effect, of course, is neutralized with 
cocaine. 

Dr. V. LinperG wished to emphasize the 
point that Dr. Bushard just made; namely, 
that the diseased epithelium is usually loose 
and can be separated from the underlying 
cornea by rolling or pushing it off with a 
tightly wound cotton applicator. This is a 
good method of determining to what extent 
and over what areas the iodine cauterization 
should be carried. In the event that incom- 
plete cauterization of the cornea was carried 
out, the extent of partial cauterization could 
fairly orderly 


thus be determined in a 


fashion. 


MALIGNANT MELANOMA 


Dr. Water FINK reported the case of 
a woman, age 68 years, who came because of 
an unsightly blind right eye. Examination 
showed absolute glaucoma with no evidence 
of irritation. The patient for cosmetic reasons 
wished it removed. 

An evisceration of the globe was per- 
formed and a plastic sphere was inserted in 
the globe. The contents were sent for micro- 
scopic study although they did not appear 
unusual. 

The laboratory report returned with a di- 
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agnosis of malignant melanoma, which was 
predominantly of the spindle-B type. A 
reticulum stain demonstrated an argyprophil 
fiber content of less than 50 percent. The 
globe was immediately removed. There were 
no signs of extension beyond the globe. 
The the hazard of the 


evisceration operation even in cases in which 


case illustrates 
there is no suspicion of intraocular tumor. 
This type of operation offers such good cos 
metic results and is so free of postoperative 
complications some surgeons favor it under 
proper circumstances. 

The case also illustrates the importance of 
examining the curetted contents of the globe 
even though it appears grossly normal. 

It is of interest in connection with this case 
to consider the prognosis. As there was no 
evidence of extension beyond the eyeball, 
one may speculate on the ultimate outcome. 
On the basis of a survey of 2,535 cases of 
malignant the and 
ciliary body made by Wilder and Paul, the 


melanoma of choroid 
following was noted : 

Of 479 patients dying with metastasis, 
approximately 80 percent died within five 
years following enucleation. Almost 20 per- 
cent, however, survived this period, and 3.5 
percent lived 10 years or more. 

The cell, fiber, and pigment classification 
of Callender and Wilder are of prognostic 
significance. From least to most malignant 
they have listed spindle A, spindle B, fascicu- 
lar, necrotic, mixed, and epithelioid. 

The argyrophil fiber content furnishes an 
indication of rapidity of growth of a tumor. 
A heavy fiber content is usually associated 
with a low degree of malignancy. If the 
tumor is slow growing, fiber production 
keeps pace with tumor growth and fibers 
are able to encompass individual tumor cells, 
forming a barrier to their escape from the 
globe and particularly into blood vessels. 
There is a tendency for the spindle-cell 
tumors to have a higher fiber content than the 
mixed and epithelioid types. Among the pa- 
tients followed 10 years or longer all who had 
tumors composed entirely or almost entirely 
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of epithelioid cells died with metastasis. 
There is an increase in malignancy with in- 
creased pigment content. 

According to these statistics, the tumor as 
reported in this case was of the less malig- 
nant type, being spindle-B cells, although the 
fiber content was only 50 percent. 

Discussion. Dr. F. WipreRMAN said that 
it is true that excellent movement is obtained 
with evisceration and insertion of an implant 
but he feels equally excellent movement is 
obtained by the use of the Allen implant. The 
case reported certainly emphasized why we 
should routinely send to the laboratory the 
evisceration scrapings for microscopic study. 
This point is not too well emphasized in text- 
books or classroom lectures. 

Dr. Ricnarp Horns said that he thinks 
that the evisceration operation of the globe 
is a very good operation in many instances. 
There is always the danger of an intraocular 
tumor in any blind eye which cannot be ex- 
amined with the ophthalmoscope. He does 
not know what percent of such eyes would 
have tumors but he would imagine that it 
would be quite small. He thinks that an 
evisceration of the globe is probably contra- 
indicated in any case in which the inside of 
the eye cannot be examined with the oph- 
thalmoscope and is contraindicated when 
there is any history of injury when sympa- 
thetic ophthalmia is a possibility. 

Dr. M. McCannet said that, when operat- 
ing upon a blind glaucomatous eye with 
enough opacity so he cannot view the fundus, 
he would lean toward doing the Mules’ scleral 


implant operation for the improved cosmetic 
result. For those actually having a neoplasm, 
the majority would be discovered during the 
curettement portion of the operation. For 
uveal tissue that appeared normal on removal 


he would do as Dr. Fink did—have it evalu- 
ated by a pathologist. We have been led to 
believe by previous melanoma statistics that 
even an enucleation is not proof positive that 
the patient will be free from later metastatic 
involvement. 


Dr. JosepH GaRrTEN said he has seen one 
case in which a malignant melanoma with ex- 
tension to the lid and orbit developed about 
one or two years following such a procedure. 
He believes that this could develop even with 
negative biopsy of the contents of the globe 
at the time of evisceration. In view of this 
possibility, he would prefer simple enuclea- 
tion wherever possible, with or without an 
implant. 

Dr. V. Linpperc said he has not done 
evisceration, but in the last four enucleations 
he has done, two malignancies were found. 

Dr. W. Busnarp said he has been very 
happy with the Allen implant. 


SYMPATHETIC OPHTHALMIA FOLLOWING 


IRIDENCLEISIS 


Dr. WALTER FINK reported the case of a 
man, aged 62 years, who was operated July 
10, 1952, for chronic simple glaucoma of the 
right eye. An iridencleisis operation was per- 
formed. The postoperative period was un- 
eventful and the eye eventually became quiet 
with tension within the normal range. 

On September 19th, he returned with the 
complaint that his vision was hazy and his 
eyes painful for the past week. This came on 
following a cold which he acquired by sleep- 
ing in front of an electric fan. 

Examination showed a bilateral plastic 
iridocyclitis of moderate degree. Vision was 
reduced in both eyes; in the right eye to 
20/200 ; in the left to 20/100. 

He was hospitalized and the treatment 
consisted of atropine and cortisone locally 
and systemically. 

An immediate improvement occurred and, 
after a week, he returned home. The medica- 
tion was continued except for a reduction in 
the systemic cortisone. As the inflammatory 
signs subsided and the vision improved, the 
medication was gradually lessened. 

At present, he is receiving 2.5-percent cor- 
tone locally two times a day. The vision in 
the right eye is 20/60; left eye, 20/30 (with 
correction ). Except for some deposits on the 
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posterior surface of the cornea the condition 


is quiescent. 

The case emphasizes the hazard of the 
iridencleisis operation and the value of the 
early use of cortisone in controlling inflam- 


mation. 

Glaucoma operations would seem to offer a 
favorable field for the development of sympa- 
thetic inflammation. For most of the opera- 
tions which have been devised to relieve in- 
traocular pressure permanently expose the 
uvea to infection, while the inclusion opera- 
tions offer the added hazard of iris incarcera- 
tion. 

Although the deliberate incarceration of 
the iris seems contrary to good surgical pro- 
cedure, iris-inclusion operations have become 
increasingly popular in recent years because 
of their efficacy in reducing intraocular pres- 
sure. Surprisingly enough, it does not appear 
to be a frequent cause of sympathetic oph- 
thalmia if one can be guided by the cases re- 
ported. However, basing an opinion on con- 
versations with various surgeons, it is more 
frequent than the literature indicates. Some 
ophthalmologists: have abandoned the opera- 
tion because of this danger. 

Its substitution by trephination lessens 
somewhat, but does not eliminate, the hazard; 
and the trephining operation offers the added 
possibility of late infection and subsequent 
loss of the globe. 

It has been frequently stated that sympa- 
thetic disease does not often follow iridec- 
tomy, for generally the operative trauma to 
the ocular tissues is not marked, iris prolapse 
is infrequent, and a keratome incision heals 
promptly and securely. However, cases fol- 
lowing iridectomy have been reported. 

Cataract extraction is the most common 
predisposing cause of postoperative sympa- 
thetic ophthalmia. Extracapsular extraction 
offers more danger than if the lens is re- 
moved in its capsule. Another important pre- 
disposing factor is the development of phaco- 
anaphylaxis caused by retained lens cortex in 
the anterior chamber. This is probably the 


most frequent cause of sympathetic ophthal- 
mia after discission of congenital cataracts. 
As matters stand today, the causative factor 
of sympathetic ophthalmia is controversial. 
However, from the evidence presented it 
would appear that infection must be present 
to cause sympathetic ophthalmia and that a 
virus is the most likely offending organism. 
Also, it seems probable that allergy to uveal 
pigment is a factor, and possibly important, 
in the production of the disease. 

Experience indicates that the incubation 
period extends from one to three months, 
with the greatest incidence occurring during 
the second month. There is usually little to 
fear after three months have passed, and 
practically no danger after one year. 

We have evidence to show that sympathetic 
ophthalmia can always be prevented if the 
injured eye is removed before the appear- 
ance of such changes in the fellow eye. The 
shorter the interval between injury and 
enucleation, the greater the prophylactic 
value. It is quite generally agreed that 
enucleation of the exciting eye has little or 
no favorable effect after sympathetic uveitis 
is once established, 

Therapeutic procedures are, as yet, uncer- 
tain. Other than early enucleation of the ex- 
citing eye, no treatment so far suggested has 
been universally accepted. It is generally be- 
lieved that a blind exciting eye or one with 
grossly faulty projection should be promptly 
removed, at least in early cases. On the other 
hand, if there is any hope whatever of retain- 
ing or regaining any degree of vision, the eye 
must not be removed for in the end it may 
be the better eye. 

In cortisone and ACTH we have more 
powerful agents for the control of the condi- 
tion than have been available heretofore. The 
greatest benefit from the hormone treatment 
will be obtained when it is given in the early 
stages of the process. It is yet too early to 
assess the true merit of cortisone and ACTH 
in the prophylaxis of sympathetic inflamma- 
tion. They are very valuable in the control of 
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allergic reactions in the eye but have no effect 
on any underlying disease which may be the 
basic condition. However, the reaction is not 
consistent, and their use may mask the true 
condition of the injured eye, causing un- 
necessary delay in its removal. 

Dr. M. McCannet said that 
he will not diminish the number of iris in- 


Discussion 


clusion procedures because of the expected 
fear of sympathetic ophthalmia. The pre- 
cipitating cause of sympathetic ophthalmia 
is still too obscure and to his mind not linked 
closely enough with an iridencleisis pro- 
cedure to encourage him to substitute another 
procedure. 

Recently he had a case of sympathetic oph- 
thalmia following a cataract operation. In this 
only a small knuckle of the iris herniated, 
leaving the oval pupil still intact and visible 
in the anterior chamber. After this minor 
repair, the other eye became smoky three 
weeks later. At the present time both eyes are 
quiet following the use of cortisone and other 
measures. The patient still has good vision. 
However, in this case there was no ciliary- 
body manipulation and only minimal iris 
surgery. 

Dr. J. GARTEN said that the use of corti- 
sone or ACTH in the treatment of sympa- 
thetic ophthalmitis is a definite and positive 
addition to our management of this unpleas- 
ant and tragic complication. He does not feel 
that we should completely forget and discard 
the old established prophylactic use of for 
eign-protein therapy. It seems to him that 
from a medicolegal point of view, we have 
not done everything unless we include the 
use of foreign protein, particularly in cases 
of perforating injuries to the region of the 
ciliary body. In a recent case of his own, the 
problem of prophylactic foreign-protein in- 
jections was discussed with a group of local 
ophthalmologists. The consensus of the ma 


jority was that the use of foreign protein 


was now unnecessary. He does not entirely 
agree with this point of view and probably 
will continue to use foreign-protein therapy 
in the future. 


Dr. W. Busuarp said that he raised the 
following questions concerning sympathetic 
ophthalmia: Has the topical use of cortone 
completely replaced the use of intravenous 
typhoid in the prophylactic and definitive 
treatment of sympathetic ophthalmia? Is 
there a medico-legal implication if one fails 
to use typhoid intravenously ? 

Dr. Ricuarp Horns said that he agrees 
that Dr. Fink’s clinical diagnosis of sympa- 
thetic ophthalmia in this case is correct but 
wonders if a person can ever be 100 percent 
sure of a clinical diagnosis of sympathetic 
ophthalmia. He thinks that cortisone and 
ACTH offer us the best means of therapy 
in cases of sympathetic ophthalmia. 

Dr. V. LinpperG asked if Dr. Fink had 
any misgivings about atropinizing the fellow 
(unoperated) eye in this case of glaucoma 
from the standpoint of possibly precipitating 
an acute glaucoma in an eye which might 
very well have a tendency in that direction. 

Dr. Fink: No. 

Dr. Cart SaNnpr said that he had a sympa- 
thetic ophthalmia case two months ago fol- 
lowing a cataract operation. He took the eye 
out and the other eye quieted down following 
cortone. 

Dr. E. HANSON said that a few years ago, 
Dr. A. B. Reese presented a paper before the 
New York Academy in which he talked about 
iris inclusion and advised it. It was amazing 
to him at that time to see the number of men 
who fought the idea of iris inclusion. He 
believes that it certainly is the most effec- 
tive surgical procedure we have and he does 
not think we should be afraid of it. He uses 
an iris inclusion when indicated and has not 
had any trouble. 


MELANOMA OF CILIARY BODY 


Dr. Howarp SHaw presented a 49-year- 
old man who complained of difficulty read- 
ing with the left eye for about two months 
and then had noticed some redness on the 
lateral side of the bulbar conjunctiva of this 
eye. He also had a sensation of pressure 
deep in the globe. 


had a_ visual 


Examination revealed he 
acuity of 20/20 in each eye. There was epi- 
scleral vessel engorgement of the temporal 
bulbar conjunctiva to the lateral side of the 
limbus. The left pupil reacted sluggishly to 
light on the temporal side and the pupil 
seemed slightly irregular in this area and the 
anterior chamber angle seemed to be quite 
narrow on the temporal side, also. 

Intraocular pressure was: R.E., 17.1 mm. 
Hg (Schigtz) ; L.E., 10.1 mm. Hg. 

With the slitlamp, there 
crowding of the chamber angle on the tem- 


was definite 
poral side and a brownish pigment was noted 
at the far periphery of the iris at about the 
3-o’clock position. Scattered black pigment 
flecks also were present on the surface of the 
iris of the left eye but were not present in the 
right eye. 

Field examinations showed considerable 
loss of field on the nasal side in both the 
central and peripheral field, involving only 
the left eye. 

Gonioscopic examination revealed consid- 
erable black pigment in the chamber angle. 
A brownish solid mass was seen to occupy 
the periphery of the iris at the 3-o’clock posi- 
tion and occupied the chamber angle at this 
site. This appeared quite solid, The pupil was 
dilated and it was observed that there was a 
solid-looking, smooth, brown mass on which 
the ciliary processes could be observed. This 
extended to about the region of the ora at the 
3-o0'clock position. 

Transpupillary illumination showed a 
shadow on the sclera at the site of the pre- 
sumed mass. Identation with a muscle hook 
was difficult over this area as compared to 
other areas. 

Although it was thought that this could 
possibly be a ciliary body cyst, it seemed more 
than likely to be a melanoma of the ciliary 
body. Because of the presence of a solid 
iridodialysis, congestion of the overlying ves- 
sels in the quadrant occupied by the new 
growth, a partial paralysis of the iris in the 
meridian in which the tumor was located, 
pupil irregularity in mydriasis, pigment dust 
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scattered over the surface of the iris, a sector 
of anesthesia of the cornea overlying the 
lesion, and a resistance to probing with the 
muscle hook. 


MEMPHIS SOCIETY OF 
OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 
May 12, 1953 
Dr. R. A. MILLER, presiding 
TOTAL KERATOPLASTY 

Dr. J. Westey McKinney reported the 
case of Miss B. H., aged 31 years, who was 
first seen July 10, 1950, She had worn con- 
tact glasses on both eyes for keratoconus 
which was discovered at the age of 14 years. 
The left eye had been quite irritable for 10 
years. The vision was somewhat impaired 
even with contact lenses. Three weeks previ- 
ously, the vision in the left eye had become 
suddenly blurred and the eye had a swollen, 
whitish appearance. Soon there developed 
severe continuous pain, It was only tem- 
porarily relieved by medications, She was re- 
ferred for corneal transplantation. 

On examination the left cornea showed a 
protrusion which involved the entire cornea 
except for a narrow zone just within the lim- 
bus. The protrusion was dome-shaped and 
had a ground-glass whiteness. The surface 
of the dome was extensively eroded. Palpa- 
tion with a probe showed that the cornea was 
quite thick. Pericorneal injection and intense 
photophobia were present. The right eye 
showed marked keratoconus with extensive 
scarring in the center of the cornea. Vision 
with her contact glass was only 20/200, 
partly, in the right eye. Diagnosis of kerato- 
conus with hydrops of the left cornea was 
made, 

A total penetrating keratoplasty was done, 
using a 10-mm., trephine. The entire bulging 
and thickened cornea was removed and re 
placed by clear cornea from an eye that was 
enucleated as a result of an old injury. 


|_| 
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The postoperative course was uneventful 
for three weeks but then some edema and 
later opacity developed below. The patient 
was last seen on September 8, 1952, The 
vision was 20/60+2 despite the fact that 
there was diffuse opacity in the lower and 
central portions of the cornea, with some 
epithelial erosion. 


RECURRENT CONGESTION AFTER CATARACT 
EX TRACTION 


Dr. Poise Mertwetuer Lewis pre- 
sented a patient with recurrent attacks of 
congestion and pain following complicated 
cataract extraction. 

Mrs. F. E. C., white, aged 47 years, had 
bilateral round-pupil intracapsular extraction 
during March, 1953. A peripheral iridotomy 
was performed on both eyes. No complica- 
tions occurred during the 11 days that she 
was in the hospital or during the early weeks 
of her convalescence at home. About six 
weeks after surgery, all medication was 


stopped and a preliminary refraction was 
done, normal vision being obtained in both 


eyes. 

Seven weeks after operation she had pain 
in the right eye, accompanied by congestion, 
which was relieved by taking aspirin and 
lying down. When seen four days later, the 
eye was free from congestion and pain but 
there was a definite protrusion of vitreous 
through the pupil of the right eye. The hya- 
loid was unbroken and there was some iris 
pigment on the temporal one half of the pro- 
trusion. Under the direct beam of the slit- 
lamp, the pupil contracted tightly around the 
vitreous, mushrooming it forward ; however, 
at no time did it reach the posterior surface 
of the cornea. The hyaloid face of the vitre- 
ous of the left eye was flat and did not pro- 
trude through the pupil. 

Five attacks of this pain and congestion 
have occurred but she had never been seen 
during an attack. When seen between attacks, 
the tension had always been normal. She was 
given 2.5-percent neosynephrine to use when 


the pain started and this seemed to her to be 
definitely helpful. 

It was felt that the cause of the trouble was 
an inflammatory closure of the iridotomy, 
with an occasional blocking of the pupil giv- 
ing rise to an accumulation of aqueous in the 
posterior chamber and an increased intra- 
ocular pressure. 

With normal vision for distance and near 
and with the trouble fairly easily controlled 
by medication the question was: Should an 
iridectomy be done or not? The patient was 
much opposed to having any further surgery, 
but was it safe to permit the condition to con- 
tinue indefinitely ? 

Discussion. Dr. Avice DeutscH: 
gonioscopy of the chamber angle been per- 
formed ? 

Dr. Lewis: Gonioscopy has not been per- 
formed and I think it is a good suggestion. 

Dr. Frep Wattace: Do you know why 
pain is present and if you were to perform 
iridotomy, what procedure would you use? 

Dr. Lewis: I am not able to explain the 
pain. It might possibly be due to temporary 
elevation of pressure. In answer to your 
question about operative procedure, I would 
use the Chandler method, or make a small 
keratome incision and do a small iridectomy. 


Has 


ACUTE DACRYOADENITIS 


Dr. Oscar DAHLENE, JR., resident in 
ophthalmology, John Gaston Hospital, pre- 
sented a 55-year-old Negress who was first 
seen in the Eye Clinic, Out-Patient Depart- 
ment, on May 8, 1953, with a complaint of 
swelling of both upper eyelids, pain, lacrima- 
tion, and fever for about one week. She had 
been treated by the General Practice Clinic 
for three days, receiving a total of 600,000 
units of penicillin intramuscularly, and aure- 
omycin eye ointment without improvement in 
her condition. 

Physical examination marked 
swelling of the periorbital tissue, chemosis 
of the conjunctiva, a moderate amount of 
mucopurulent discharge, induration and en- 


showed 


largement of both lobes of the lacrimal glands 
bilaterally, and the typical horizontal S-shape 
‘of the upper-lid margin. Photographs were 
taken. Smear examination revealed only poly- 
morphonuclear leukocytes. No other ade- 
nopathy was found. 

The patient stated she had had a vaginal 
discharge a month ago, but it was not re- 
markable at the present. 

She was admitted to the Eye Service of 
John Gaston Hospital with a diagnosis of bi- 
lateral acute dacryoadenitis and treated with 
terramycin (250 mg., every six hours), hot 
compresses (20 minutes every two hours 
while awake), and bacitracin eye ointment 
locally three times a day. By the third day, 
the swelling had subsided greatly, and the 
induration and enlargement of the glands was 
mutch less. 


MULTIPLE IMAGERY IN A ONE-EYED MAN 


Dr. Wittiam F, Murrau presented Mr. 
J. D. L., white, aged 51 years, and having 
only one eye, who was seen in the office in 
October, 1951. His complaint and concern 
were that of being annoyed and disturbed by 
diplopia, double and triple imagery and 
shadows, present for the previous three 
months. His left eye was his only eye, vision 
in his right having been lost in 1940. The 
right eye was enucleated in 1945. 

This patient stated that his vision, even 
though supposedly corrected with the best 
possible lens correction (—4.0D. sph. — 
—1.0D. cyl. ax. 33°/—2.5D. sph. ~ —1.0D. 
cyl. ax. 33°) was so poor and so disturbing 
because of the diplopia that he was unable 
to read with any comfort and his distant 
vision incapacitated him to the degree that 
driving his car, recognizing people, and so 
forth were very difficult, 

He had sought medical attention from 
several general physicians and eye doctors 
without being given any real relief or help; 
treatments had consisted chiefly of vitamins 
and systemic preparations. The patient had 
become aware of the fact that his family and 
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the doctors consulted believed that he was 
a problem for a psychiatrist and were about 
to suggest he be placed under the care of one 
since they felt that his complaints and symp- 
toms were all mental or psychoneurotic. 
Examination revealed the following : Right 
eye, enucleated, with prosthesis, Left eye, 
normal externally with a round regular 3.5 
to 4.0 mm. pupil that reacted well to light. 
Extraocular muscles, normal. Intraocular 
pressure 16 mm. Hg (Schigtz). Ophthal- 
moscopic and slitlamp (after dilation with 
10-percent neosynephrine) revealed a slight 
amount of lenticular, nuclear sclerosis. The 
fundus was normal except for a suggestion 
of early foveal absorption. Vision was: O.S., 
10/200 and Jl (very close). Manifest re- 
fraction was completely unsatisfactory due 
to the diplopia of the test letters. Following 
mydriasis with 10-percent neosynephrine and 
with the aid of retinoscopy, the following 
corrections improved his visual acuity, but 
the diplopia continued to be present : —4.0D. 
sph. ~ —1.0D. cyl. ax. 50° = 20/100, 
partly; also +0.75D. sph. —5.0D. cyl. 
ax. 10° 20/50; this latter seemed to be 
the better. With addition of a pinhole disc 
to either of these corrections, the visual 
acuity was improved to 20/40 and the multi- 
ple imagery was eliminated. A repeat re- 
fraction the next day found that —0.5D. 
sph, ~ —5.5D. cyl. ax. 10° gave the best 
distance acuity, 20/30 mostly, and with the 
addition of a pinhole dise it gave the same 
acuity and eliminated the double and triple 
vision as before. Without any correction, the 
patient still obtained J1, very close. 
Pilocarpine solution) was 
instilled into his eye twice. After a short 
interval, the pupillary size was reduced to 
1.5 mm. Refraction with this miotic pupil 
found a —6.0D. sph. gave the best acuity, 
20/30, and no shadows or multiple imagery. 
With distance spectacle glasses (O.S., 
4.0D. sph. 1.0D. cyl. ax. 33°), he 


(one-percent 


was able to obtain 20/30, partly. The patient 
(one- 


was instructed to use pilocarpine 
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percent solution) twice daily and to continue 
with his present glasses. He was dismissed, 
extremely pleased and happy over the clear- 
ness of his newly found monocular vision 
which was such an improvement over his 
former blurred diplopia and triple imagery. 


RECURRENT NODULE IN PALPEBRAL FISSURE 


Dr. J. B. Cross, resident in ophthalmology 
at the Memphis Eye, Ear, Nose, and Throat 
Hospital, presented the case of a 51-year-old 
Negress who first entered the clinic in March, 
1952, with the complaint of something grow- 
ing on her right eye. She stated that the mass, 
lateral to the limbus in the palpebral fissure, 
had been present for nine weeks. At onset, 
the mass appeared as a red pea-sized nodule, 
nonpainful but tender and remained so with- 
out noticeable growth. A diagnosis of epi- 
scleritis was made and treatment with a so- 
lution of cortone, topically, was begun. 

When the patient returned a month later, 
in April, the mass appeared less elevated 
and blanched. Treatment with cortone was 
continued. 

In May, the patient returned complaining 
of pain for one week. The mass was larger, 
approximately one cm. in diameter ; a smooth 
dome-shape, projecting two mm, in the cen- 
ter. A subconjunctival injection of 0.6 ce. 
of cortone was made near the mass and 
cortone continued topically. 

One week later, the mass appeared much 
smaller and less injected. The pain was gone 
but tenderness remained, Treatment was now 
changed to cortone ointment, twice daily, 
and three weeks later, the mass appeared 
about the same. The cortone ointment was 
continued, 


The patient was not seen again for six 
weeks. This time the mass appeared as a 
hyperemic nodule four mm. in diameter, one 
mm. elevated, and four mm. from the lim- 
bus. It was again painful and tender. This 
time the patient was tried on a solution of 
Trimeton maleate (an antihistamine). A 
week later the mass had increased in size to 
1.5 cm. by 1.0 cm., raised three mm., and 
blanched in the center. The antihistamine 
solution was continued and Pyromen (four 
gamma, subcutaneously) was given and re- 
peated in five days with decreased pain and 
tenderness and a slight decrease in size. 

The pain and tenderness returned the fol- 
lowing week with injection and swelling. The 
dome of the mass became yellow. The pa- 
tient was put back on cortone, pain decreased 
but the mass remained the same for a week. 
A skin test with old tuberculin and serologic 
studies were done, revealing a four-plus 
Kahn reaction. Antiluetic therapy was given 
and low-voltage X-ray therapy to the mass. 

The mass dissolved, as did the symptoms, 


with only a few blood vessels remaining. 


There was no recurrence for one month; 
then over one week the mass returned com- 
pletely, though nonpainful and nontender. 
Cortone therapy was again started with 
blanching and decrease in size over the fol- 
lowing week (the last of December). The 
first week in January, 1953, the mass re- 
turned. In size, it was 1.5 cm. in diameter 
and elevated 2.0 mm., with blanching in the 
center but without pain and tenderness, 
This case is presented for suggestion as to 
future handling. 
Daniel F. Fisher, 
Recorder for Eye Section. 
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DIAMOX AND THE THERAPY OF _ tion to over 300 patients with glaucoma, In 

GLAUCOMA order to delineate the ultimate role of this 
A dramatic fall in intraocular pressure rug in the therapy of the glaucomas and to 
can be induced by the systemic administra- anticipate possible toxicity, it is wise to learn 
tion of such carbonic anhydrase inhibitors as the mechanism of its action as rapidly as pos- 


Diamox. This provides the ophthalmologist 
in the battle against tories to learn the site and mode of lowering 


sible. Efforts are in progress in many labora- 
with a new weapon 
glaucoma. Diamox has been used rather ex- of intraocular pressure induced by Diamox. 
tensively already and most impressive results Only preliminary information is available at 
have been recorded following its administra- this writing, but most of the results are suf- 
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ficiently consistent to warrant certain hy- 
potheses and warnings. 

One of the major effects of Diamox is on 
the kidneys, resulting in a marked diuresis of 


sodium, potassium, bicarbonate, and water. 
However, a decrease in intraocular pressure 
can be demonstrated in nephrectomized rab- 
bits. Furthermore, in the dog or man made 
unresponsive to the diuretic action of Di- 
amox by ammonium chloride acidosis or by 
repeated doses of Diamox, ocular hypoten- 
sion still follows Diamox administration, It 
may be concluded, therefore, that the ocular 
effect of Diamox is independent of the renal 
action, 

The rapidity of the fall in intraocular 
pressure following intravenous injection of 
sodium salt of Diamox also suggests a direct 
effect on the eye. Carbonic anhydrase has 
been demonstrated in the ciliary body of the 
rabbit eye and it is likely that this enzyme 
plays a role in the formation of the aqueous 
humor. The finding of Kinsey that bicar- 
bonate is present in higher concentrations in 
the aqueous than in the plasma is also sug- 
gestive of a functional role of carbonic an- 
hydrase in the secretion of the aqueous. 
Thus, the attractive hypothesis can be form- 
ulated that the inhibition of carbonic an- 
hydrase by Diamox results in a suppression 
of inflow of aqueous humor into the eye. 
from the 
tonographic findings. Repeated tonography 


This thesis obtains confirmation 


on the same eye reveals that Diamox lowers 


intraocular without significant 
change in facility of outflow. 
The use of Diamox in the short-term 


treatment of glaucomatous states appears to 


pressu re 


be a reasonable form of therapy. Thus, intra- 
ocular pressure can be maintained at lowered 
levels in such self-limited diseases as the 
glaucoma associated with iritis, hyphema, 
and glaucomato-cyclitic crises. In acute glau- 
coma the lowering of intraocular pressure 
permits more adequate gonioscopic, oph- 
thalmoscopic, tonographic, visual, and peri- 
metric evaluation of the eye. This affords op- 
portunity for more accurate diagnosis and 


prognosis and for the institution of the 
most suitable form of therapy. Furthermore, 
as preoperative medication in all types of 
glaucoma, Diamox makes possible an opera- 
tion on a softer, less inflamed eye with less 
likelihood of complications. The surgeon is 
offered the opportunity to perform cataract 
extraction as a primary procedure in those 
problem eyes with chronic glaucoma and 
cataracts. By the repeated administration of 
Diamox, eyes with congenital glaucoma can 
be whitened and the corneas cleared, permit- 
ting goniotomy under direct visualization. 
The question naturally arises as to the pos- 
sibility and advisability of the chronic ad- 
ministration of Diamox in the treatment of 
the glaucomas. It has been amply demon- 
strated that one can maintain constantly de- 
pressed intraocular pressure in glaucomatous 
eyes by around-the-clock Diamox for more 
than 10 months, but insufficient information 
is available to advise this form of therapy. 
The effects on the lens, cornea, and other 
ocular tissues of continuous suppression of 
aqueous inflow need further investigation. 
The important functions of the aqueous 
humor of supplying nutrients and carrying 
away waste products suggest that caution be 
exercised and careful observations be made 
in any experimental attempts to control 
glaucoma with Diamox. The prolonged in- 
hibition of the high concentration of carbonic 
anhydrase present in the lens itself must also 
be considered. Furthermore, in such chronic 
Diamox therapy side effects, that are rela- 
tively unimportant in short-term administra- 
tion, These include 
paresthesias, anorexia, and excessive drowsi- 


become bothersome. 
ness with the possibility of agranulocytosis 
and dermatitis. 

It is important to reiterate that short-term 
Diamox therapy lowers intraocular pressure 
without changes in the disordered outflow 
mechanism of glaucoma. It remains to be 
determined whether or not chronic inhibition 
of the flow of aqueous will result in an “atro- 
phy of disuse” and further compromise of 
the outflow channels. It must be emphasized 


= 


that Diamox does not interfere with other 
forms of therapy and that the indicated con- 
ventional means of therapy to improve the 
facility of outflow (for example, miotics or 
surgery) should discontinued or 
neglected whenever carbonic anhydrase in- 
hibition is instituted, 


not be 


Bernard Becker. 


CORRESPONDENCE 
A BriGaprer GENERAL 


Editor, 
American Journal of Ophthalmology : 

It was with a great deal of interest that we 
read in the April AMERICAN JOURNAL OF 
OPHTHALMOLOGY, page 648, of the appoint- 
ment of Dr. Harold G. Scheie of Phila- 
delphia to the rank of Brigadier General in 
the Army of the United States. Dr. Scheie’s 
many fine contributions to his country and 
to ophthalmology make him most deserving 
of this honor. 

I would like to point out, however, that 
Dr. Scheie is not the only ophthalmologist 
appointed to the rank of Brigadier General 
since Dr. William Wilmer Dr. de 
Schweinitz. 

Dr. H. Leroy Goss of Seattle, Washing- 
ton, received an appointment to Brigadier 
General in 1949 while commanding the 310th 
Hospital Center. Dr. Goss enlisted in the 
National Guard Infantry in 1908 and was 
commissioned in the field Artillery in 1914. 
In 1917, he transferred to the Medical Corps 
as First Lieutenant and served in the A.E.F. 
in World War I. As a Colonel in World 


War II he served as commanding officer of 


and 


several hospitals in Africa and the European 
Theater. 

Between the World Wars and following 
World War II Dr. Goss has maintained a 
distinguished ophthalmic practice in Seattle 
and is serving as an officer in several oph- 
thalmological societies. 

(Signed) Wood Lyda, M.D. 
Seattle, Washington. 
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THe YEAR Book or THE Eye, Ear, NOSE 
AND Turoat (Series 1953-1954). Edited 
by Derrick Vail, M.D., and John R. Lind- 
say, M.D. Chicago, The Year Book Pub- 
lishers, 1954. 455 pages, 126 illustrations, 
author and subject indices. Price : $6.00. 
The abstracts covered in the 1953-1954 

Year Book are based on publications received 

in the previous scholastic year (October 

1952-September 1953). As usual the oph- 
thalmic section comprises over half the book 

252 pages. The effort is made to present 
adequately the most significant contributions 
in the justified belief that more attention to 
fewer articles is better than less attention to 
much more. 

Included in the selections are the role of 
oxygen in the retinopathy of prematurity, 
tonography in the diagnosis of wide-angle 
glaucoma, lamellar the 
dangers of beta irradiation, topical cortisone 
in interstitial keratitis, Versene for lime 
burns and calcific corneal opacities, and 
treatment of ocular tuberculosis. 

Isoniazid, though apparently bactericidal 
in rabbits, is only bacteriostatic in mice and 
men and must be combined wtih strepto- 
mycin and PAS for effective therapy. Vail, 
in a personal article, presents his technique 
of intracapsular cataract extraction in which 
he stresses that the cornea be tucked under 
the tumbling lens until final delivery, Irvine 
discloses that intracapsular extractions are 
followed not too infrequently by vitreous 


scleral resection, 


changes and macular degeneration. 

The editorial commentary adds much to 
the value of the book, Vail would explain the 
paradox that pulsating exophthalmos occurs 
in congenital absence of the orbital roof but 
not after the Naffziger operation by the firm 
connective tissue barrier formed post- 
operative healing. Though he agrees that 
topical cortisone affects adversely the acute 
stage of virus keratitis, he feels that it may 
be used later safely to lessen the density of 
resultant scars. Vail holds that in low-tension 
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glaucoma the underlying cause is vascular 
and that antiglaucomatous measures are use- 
less. He endorses from experience the plastic 
splint in corneal transplantation as an aid in 


producing a flatter graft and less subsequent 
astigmatism. As an antidote to curare he 
suggests Neostigmine as more effective than 
physostigmine, In central angiospastic reti- 
nopathy, Vail is inclined to look for an or- 
ganic basis. This view receives support from 
Karpe and Wising (1948) who noted such 
changes as an initial finding occasionally in 
infectious mononucleosis. 

The Year Book can be recommended as a 
trustworthy aid for viewing the constantly 
increasing output of ophthalmic literature in 
proper perspective. 

James E. Lebensohn. 


OruTHALMOLocy, By M. 
Franceschetti, 


TEXTBOOK OF 
Amsler, A. Brueckner, A. 
H. Goldmann, E. B. Streiff, in collabora- 
tion with J. Babel, A, Bangerter, V. 
Bischler, J. D. Blum, R. Brueckner, E. 
Buerki, A. Huber, D. Klein, M. Luedin, 
W. Lutz, H. Suellmann, H. Weve, G. 
Wolf-Heidegger. Basel, S. Karger, 1954 
(second edition) 927 pages, 369 illustra- 
tions, some in color, five tables, index. 
Price: Swiss francs 88.40. 

This Texthook of Ophthalmology is the 
first of its kind to be published in Switzer- 
land. It was planned as a substitute for the 
older, well-known German textbooks out of 
print since the last World War. The list of 
illustrious contributors alone suggests that 
the book is considerably more than a mere 
stop-gap but may well become one of the 
standards in its field. 

There are three divisions: A general divi- 
sion, a special division, and a division on eye 
symptoms as related to systemic diseases. The 
volume has all the advantages and some of the 
disadvantages that result from the co-opera- 
tion of several authors—brilliant as they may 
be individually. Some chapters are outstand- 


ing; not a single one is less than adequate. 

The general division, including treatises on 
methods of examination, general symptoma- 
tology, and treatment, aims to introduce the 
student to a new and strange world. Without 
previous extensive instruction in the clinic 
and the classroom, he will not derive the full 
benefit of a general discussion on some very 
specific entities with which he is unfamiliar. 
Only with such a foundation will he be pre- 
pared to understand conditions mentioned 
merely by name but explained in later chap- 
ters. 

Weve discusses the methods of examina- 
tion. Without undue stress of the facts that 
belong to the exclusive realm of the oph- 
thalmologist, the student can learn to per- 
form procedures with which the general 
practitioner should be familiar. At the same 
time, he will gain enough insight to under- 
stand the theories and some of the aims of 
the more involved techniques of our specialty. 
Huber deal with 
symptomatology. This is one of the outstand- 
ing chapters. The authors reason that the 
patient consults the doctor for four possible 
symptoms, namely a “red eye,” pain, visual 


Amsler and general 


disturbances, or something he has noticed 
while looking into a mirror. They analyze the 
entire subject based on these facts in such 
a lucid fashion that the general practitioner 
will be able either to make a correct diagno- 
sis or at least have a very specific idea con 
cerning the nature and seat of the pathologic 
process. 

The chapter on heredity by Franceschetti 
and Klein is exceptionally well written. It is 
one of the topics in the book that should be 
of special interest to the ophthalmologist. 
There is a very detailed basic presentation 
of the laws governing heredity in general and 
their implications with regard to the eye. 

Several authors collaborate in describing 
therapy. Medical therapy is covered by 
Luedin and R. Brueckner. It seems almost 
impossible to give an outline for the ever- 
changing methods of treatment that will not 
be dated by the time of publication. R. 
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Brueckner deserves credit for his refreshing 


approach. He evaluates antibiotics in re- 


lation to other time-honored remedies. 
Some of these have fallen in disrepute in 
this country or are not used any more. Per- 
haps we had better examine our own enthusi- 
astic attitude of being carried away by every 
innovation in the field of therapy. As is to 
be expected, Weve outlines only the principal 
of major surgical procedures without tech- 
nical details. Perhaps that is why he omits 
mention of sutures in the description of 
cataract surgery. 

The special division contains a very de- 
tailed and well-written chapter by Wolf- 
Heidegger on the anatomy of the eye and its 
adnexa as well as the visual pathways. The 
part dealing with the development of the eye 
is brief and to the point. Physiology by 
Suellmann, R. Brueckner, and A. Brueck- 
ner is not quite up to the standard of other 
sections; One exception is the chapter on 
refraction that surpasses even the masterly 
fashion of A. Brueckner employed in a pre- 
war textbook (in co-operation with Meisner ) 
on the same subject. It really is a lucid intro- 
duction to a field which is usually difficult 
for the beginner. 

Two chapters should be singled out as truly 
outstanding within the framework of a 
single textbook on ophthalmology, namely 
those on glaucoma and disturbances of the 
extraocular muscles, Goldmann admirably 
covers the former. By avoiding all contro 
versial factors, he gives an ideal introduction 
to this fascinating problem. 

Franceschetti and Blum treat disturbances 


of motility in a scholarly manner. After mak- 
ing some introductory remarks on the anat- 
omy and physiology of the extraocular 
muscles, they discuss phorias, concomitant 
and paralytic strabismus, and the supra- 
nuclear lesions in a manner comparable to 
such classics as the corresponding parts in 
Fuchs’ textbook and Bielschowsky’s chapter 
in Axenfeld’s work. Interestingly enough, the 
overaction of the inferior oblique is still con- 
sidered the result of a paresis of the homo- 
lateral superior oblique rather than that of 
the superior rectus of the other eye. 

Streiff contributes the last division which 
deals with eye symptoms in systemic diseases. 
The idea of adding such a division is praise- 
worthy but is not carried out very success- 
fully. Most of the salient points are stated 
elsewhere in greater detail. In order to sys- 
tematize, he enumerates a great number of 
diseases with symptoms that are either quite 
unspecific or self-evident. 

Though it is not customary to have an ex- 
tensive bibliography in a textbook of this 
sort, brief references in some instances 
might enhance the value of the book, As an 
example, a chance remark condemning retro- 
bulbar alcohol injections because of a pos- 


sible sympathetic ophthalmia immediately 
arouses the interest of the ophthalmologist. 
Yet no further explanation is given. 

The illustrations, with few exceptions, are 


originals. Their reproduction, as well as the 
splendid and tasteful arrangement of this 
truly first-rate contribution to ophthalmic 
literature is a credit to the publisher. 

Stefan Van Wien. 
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Abstracts are classified under the divisions listed below. It must be remembered that any given paper 
may belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all of 
the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


. Anatomy, embryology, and comparative oph- 
thalmology 

. General pathology, bacteriology, immunology 

Vegetative physiology, biochemistry, pharma- 

cology, toxicology 

. Physiologic optics, refraction, color vision 

Diagnosis and therapy 

. Ocular motility 

. Conjunctiva, cornea, sclera 

Uvea, sympathetic disease, aqueous 

. Glaucoma and ocular tension 


wh 


1 
ANATOMY, EMBRYOLOGY, AND COM- 
PARATIVE OPHTHALMOLOGY 

Baud, C. A., and Balavoine, C. The 
ultrastructure of Descemet’s membrane 
and its pathologic derivatives. Oph- 
thalmologica 126 :290-294, Nov., 1953. 

Under the polarization microscope, nor- 
mal Descemet’s membrane and the hya- 
line network forming in the anterior 
chamber after severe keratitis, show the 
phenomenon of double refraction. (1 
figure, 11 references) 


Peter C. Kronfeld. 


Corddry, Ellen G. Vascular patterns in 
the human retina. Bull. Johns Hopkins 
Hosp. 94:148-157, March, 1954. 

The character and architecture of se- 
lected vascular patterns, as demonstrated 
in their entirety by the periodic acid 
method in an unsectioned, flat preparation 


of the whole thickness of the normal 
human retina, are illustrated in a series of 
camera lucida drawings. (Author's sum- 
mary) (11 figures, 21 references) 

F. H. Haessler. 


Francois, J., Rabaey, M., and van der 
Meerssche, G. The ultramicroscopic struc- 


if 


. Crystalline lens 
. Retina and vitreous 
. Optic nerve and chiasm 
3. Neuro-ophthalmology 
. Eyeball, orbit, sinuses 
. Eyelids, lacrima! apparatus 
. Tumors 
. Injuries 
. Systemic disease and parasites 
. Congenital deformities, heredity 
. Hygiene, sociology, education, and history 


ture of the ocular tissues. I. The retinal 
pigment epithelium. Ophthalmologica 
126 :347-354, Dec., 1953. 

This study concerns itself with the 
structure of the pigment granules of the 
retinal pigment epithelium as revealed by 
the electron microscope. The granules 
were isolated by suspending the cells of 
the pigment layer (of man or cattle) in 
distilled water. Magnifications up to 
70,000 times were employed. Under these 
conditions the individual granules varied 
somewhat in shape and size, but most of 
them were oblong or spindle-shaped with 
rounded-off extremities. The body of the 
individual granule showed no structural 
details; its surface was somewhat rough 
and scaly. No filamentous processes could 
be seen. The granules seemed to fit them- 
selves so snugly around the outer end of 
the rods that any movements of the pig- 
ment granules (under the influence of 
light) seemed highly unlikely. The au- 
thors’ findings are strikingly different 
from those of Sebruyn (Am, J. Ophth. 33: 
1621, 1950). (18 figures, 4 references) 

Peter C. Kronfeld. 


Friedman, Benjamin. Nature of the cor- 
neal “canals” produced by perilimbal in- 
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jections of hydrogen peroxide. A.M.A. 
Arch. Ophth. 50 :688-695, Dec., 1953. 
Freshly enucleated steer eyes were in- 
jected with hydrogen peroxide in an at- 
tempt to verify the results of Magnus and 
Stiibel. From these the author 
concludes that the superficial and dry 
corneal canals of Krassius, Magnus and 
Stiibel are artefacts. However, there is 
some evidence by entoptic methods, that 
some kind of channels do exist, (7 figures, 
G. S. Tyner. 


studies 


6 references) 


Prince, J. H. Vertebrate visual centres. 
srit. Physiol. Optics 11 :73-87, April, 
1954. 

This paper is complete with 15 illustra 
tions showing the anatomy and physiol- 
the system of 
animals. 


central nervous 


Functional 


ogy of 
various 
due to differences in crossing fibers at the 


variations 


chiasma were discussed at length, Espe- 
cially interesting was the discussion of 
the function of the lateral geniculate 
bodies in the primates, compared to lower 
animals. Paul W. Miles. 
2 
GENERAL PATHOLOGY, BACTERIOLOGY, 
IMMUNOLOGY 

Bruna, F. Experimental intraocular in- 
fection of the rabbit with vaccinia virus. 
Boll. d’ocul. 32:723-740, Dec., 1953. 

The virus, 
allantoic membranes of chick embryos in- 


a suspension of chorio- 
fected with vaccinic lymph, introduced 
into the into the 
vitreous body, caused severe inflammation 


anterior chamber or 
of the anterior uvea, and corneal infiltra- 
tion throughout the parenchyma. This in- 
flammation was followed by severe atro- 
phy of iris and ciliary body. The cornea 
became ectatic. Very small quantities of 
the virus sufficed to evoke this reaction. 


The infection of the anterior chamber 


could be transmitted in serial experiments 
from animal to animal. Active material 
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from iris and aqueous humor could be re- 
covered by egg culture long after the in- 
oculation. Retina and optic nerve were 
not susceptible to the infection. 

When the infectivity was tested at vari- 
ous times after inoculation, true prolifera- 
tive activity of the elementary bodies was 
found. The inner eye proved to be more 
susceptible to the virus than cornea or 
skin. Resistance to revaccination occurred 
25 days or less after inoculation into the 
(3 figures, 25 refer- 

K. W. Ascher. 


anterior chamber. 
ences) 


Halbert, S. P., Swick, L., Sonn, C., and 
Locatcher-Khorazo, D. Ocular antibiotic- 
producing bacteria in normal eyes and in 
conjunctivitis. A.M.A. Arch. Ophth. 51:7- 
14, Jan., 1954. 

This report summarizes the survey 
findings relating to antibiotic-producing 
strains of bacteria in normal eyes and eyes 
with conjunctivitis. The subjects were in- 
mates of a feebleminded institute. No sig- 
nificant difference was found in the in- 
cidence of this type of bacteria in the 
normal and inflamed eyes. No correlation 
was found between the prevalence of anti- 
biotic producing strains and the incidence 
of conjunctivitis. The same bacterial flora 
were found in both normal eyes and eyes 
with conjunctivitis. (7 tables, 23 refer- 
ences) G. S. Tyner. 

Lemoine, Albert N., Sr. Common mani- 
festations of allergy in ophthalmology. Tr. 
Am. Acad. Ophth. 58:125-127, Jan.-Feb., 
1954. 

The author mentions the most common 
symptoms of allergy of the lids, conjunc- 
tiva, cornea, uveal tract and lens. He 
states that retinitis and optic neuritis may 
be due to an allergy from foci of infection, 
and to tuberculoprotein, (7 references) 

Theodore M. Shapira. 


Prewitt, Leland H. Psychogenic allergy 
as it pertains to retrobulbar neuritis and 
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otolaryngology. Tr. Am. Acad. Ophth. 58: 
111-115, Jan.-Feb., 1954. 

Psychosomatic factors, often with al- 
lergic reactions, could possibly be the 
causative agent in many cases of retro- 
bulbar neuritis. (6 references) 

Theodore M. Shapira. 
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VEGETATIVE PHYSIOLOGY, BIOCHEM- 
ISTRY, PHARMACOLOGY, TOXICOLOGY 

Allen, R. A., and Friedenwald, J. S. Dis- 
tribution of substrate-specific alkaline 
phosphatases in the ocular tissues. A. M.A. 
Arch, Ophth. 50 :671-084, Dec., 1953. 

Studies were done on fresh frozen eyes 
of albino rabbits to localize in the ocular 
tissues certain substrate specific enzymes 
which hydrolyze various phosphate esters 
in an alkaline environment. The authors 
state that the variety of enzyme composi- 
tion in different cells is an expression of 
their varied metabolic activities and of 
the metabolic interactions which contri- 
bute to organ functions. Two enzyme sys- 
tems, A and B, were studied. The A 
system, which is active in the absence of 
magnesium, is substrate specific, while 
the B system, which requires activation 
by magnesium, attacks all four substrates 
used. It was concluded that the B enzyme 
was not a necessary component of the 
glycolytic system or that the inactive tis- 
sues contain an endogenous inhibitor, The 
A enzymes, which are important in trans- 
port of glucose in renal and intestinal 
tissue, were not found in the ocular tis- 
sues. This is evidence against the active 


transport of glucose into aqueous fluid. 
(36 figures, 1 table, 6 references) 
G. S. Tyner. 


Bottino, Carlo, The effect of tono- 
metric measurements of the speed of the 
aqueous elimination. Ann. di ottal. e clin. 
ocul, 79 :33-40, Jan., 1953. 

The speed of aqueous elimination was 
measured by estimating the fall of the 


ocular tension under continuous applica- 
tion of the tonometer and under the effect 
of various agents. Pilocarpine and pris- 
coline, which are vasodilators, cause an 
‘sim- 


increase, adrenaline, privine and 
pamina,” which are vasoconstrictors, re- 
tard the flow of aqueous out of the eye. 
(5 references) John J. Stern. 
P., and Schumacher. H. The 
micro-electrophoretic determination of 
lysozyme in tears. Klin. Monatsbl. f. 
Augenh, 124 :148-154, 1954. 

This 
than the biological methods. Lysozyme is 
an alkaline protein with .an_ isoelectric 
point near pH 11. In a neutral solution it 
will move toward the cathode, Lysozyme 
could be found in tears, saliva, and egg 
white. (4 figures, 31 references) 

Frederick C. Blodi. 


Caselli, 


determination is more reliable 


Ennema, M. C., and Zeeman, W. P. 
Venous occlusions in the retina. Oph- 
thalmologica 126 :329-347, Dec., 1953. 

The very extensive, clinical and patho- 
histologic material on venous retinal oc- 
clusion of Zeeman’s clinic in Amsterdam 
is reviewed. The findings and interpreta- 
tions are in close agreement with those 
of previous investigators of the subject 
(Verhoeff, Scheerer 
Moore. Since actual thrombotic processes 


Coats, and Foster 
are rare, venous occlusion is the prefer- 
term. The 
branch occlusions distally to an abnormal 


able common occurrence of 
arteriovenous crossing makes it highly 
probable that the immediate cause of the 
occlusion is mechanical. Comparable ab- 
normal (mechanical) relationships may 
exist between artery and vein in the 
lamina cribrosa. Trunk occlusion has the 
characteristics of a simple persistence of 
the physiologic collapse of the vein. This 
failure of the vein to reopen may be due 
to a reduced flow volume which, in turn 
may be caused by arteriosclerosis or cir- 
culatory embarrassment by a coexistent 


functional 
may play a part. (12 
Peter C. Kronfeld. 


glaucoma. In a few cases a 


vascular disease 


figures ) 


Gemolotto, G. Soluble proteins in the 
lens of rabbits with retino-choroiditis, ex- 
perimentally produced with sodium io- 
date. Gior. ital. oftal. 4:509-516, Sept.- 
Oct., 1953. 

In the course of work to determine the 
effect of retinal pigmentary degeneration 
on the other ocular tissues, the author, 
using the method of electrophoresis, has 
assayed the concentration of soluble pro- 
teins in the lens of rabbits whose retina 
had become degenerated as a result of the 
intravenous injections of sodium iodate. 
He found that there was a variation of the 


relative proportions of alfa and beta 
globulins in the lens. He also found an 
almost constant diminution of the al 


bumin-globulin quotient in the serum, He 
suggests that the variation in the lens 
globulins, which is not unlike that found 
be due to the fundus 
V. Tabone. 


in cataract, may 


changes. 


Hummelt, Klaus. The blood-aqueous 
barrier after intramuscular injection of 
radioactive penicillin in rabbits. Klin. 
Monatsbl. f. Augenh, 124:154-158, 1954. 


The primary and secondary aqueous 
were examined and their radioactivity de 
termined after the injection of one half to 
one million units of penicillin with a 
radioactive isotope of sulphur. The peni- 
cillin concentration in the primary aque 
ous of a normal eye is minimal, but it in- 
creases markedly in the secondary aque 
ous or in an inflamed eye. The prophylac 
tic and therapeutic use of intramuscular 
penicillin is therefore indicated. (3 figures, 
8 references) Frederick C. Blodi. 

Ishihara, F. Biochemistry of cataract. 
Acta Soc. Ophth. Japan 57 :1495-1500, 
Dec., 1953, and 58:96, Jan., 1954. 


Vitamin C prevents the development of 


ABSTRACTS 


117 


naphthalin cataract. Beta-naphthoquinone 
is excreted in the urine of naphthalin 
treated rabbits. It is also a cataract-de- 
veloping substance. The development of 
cataract by beta-naphthoquinone can be 
prevented by 5-oxy-anthranilic acid. (3 
figures, 8 tables, 8 references) 


Yukihiko Mitsui. 


Juzwa, Josefa. Effect of the hydrazide 
of isonicotinic acid in some eye diseases. 
Klinika Oczna 23 :267-272, 1953. 

H ydrazide of isonicotinic acid was used 
on 20 patients with eye diseases. The re 
sults were encouraging despite the fact 
that the tuberculous etiology of an eye 
All of the 


cases were chosen because of poor response 


disease is hard to establish. 
to treatment with streptomycin and PAS. 


30 


percent of cases, moderate improvement 


Definite improvement was seen in 
in 40 percent, little improvement in 20 per- 
cent, one case was without change and 
one became worse. In most cases there 
was no recurrence. Six cases are presented 
in detail to illustrate the results of treat- 
ment with hydrazide. (1 table) 


S. Brandon. 


Kishimoto, M. Anterior pituitary hor- 
mone and vitamin B, distribution in 
aqueous and vitreous. Acta Soc. Ophth. 
Japan 57 :1481-1486, Dec., 1953. 

When 200 RE of the anterior pituitary 
hormone was given in the rabbit, there 
was a slight increase in vitamin B, con- 
tent in the aqueous and vitreous. When 
the hormone was given in combination 
with vitamin B,, however, it did not re- 
sult in a greater increase in the vitamin 
in the organs mentioned above, nor in the 
blood and spinal fluid, than when the 
vitamin was given alone. (2 tables, 16 
references) Yukihiko Mitsui. 

Kubota, K., and Morikawa, S. Influence 
of ACTH on retinal metabolism. Acta 
Soc. Ophth. Japan 58 :128-130, Feb., 1954, 
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When 4.0 mg. ACTH was injected into 
rabbits daily for three days, the carbohy- 
drate breakdown and the aerobic glycoly- 
sis decreased 15,3 percent and 12.7 percent 
respectively as measured by Warburg’s 
method, (3 tables, 15 references) 

Yukihiko Mitsui. 


Lijo Pavia, J. The eyeground in ex- 
perimental hypercholesterolemia. Arch. 
oftal. Buenos Aires 28 :546-558, Dec., 1953. 

Certain disturbances in the 
metabolism may give rise to changes 
similar to arteriosclerotic changes, Five 
dogs received a cholesterol-rich diet for 
four months, In all of them arteriolar con- 
striction and crystalline deposits in the 
retina were observed; this last sign was 
reversible. Two of the dogs also had hy- 
peremia of the disc. (4 figures, 20 refer- 
ences) Walter Mayer. 


lipoid 


Miglior, M., and Pirodda, A., Lysozime 
in the cornea of man, and some domestic 
animals. Gior. ital. oftal. 4:494-497, Sept.- 
Oct., 1953. 

This work is part of a study to deter- 
mine the relation between lysozime and 
natural immunity to herpetic infection. 
Experiments were carried out on man, 
horse, ass, dog, rabbit and guinea pig. It 
was determined that the human cornea, 
as well as the cornea of some domestic 
animals, exhibited lysozimic activity, and 
that there was evident a relation between 
this activity and immunity to herpetic in- 
fection. In the animals used there was no 
relation between the lysozime concentra- 
tion and the position of the animal in the 


zoological ladder. V. Tabone. 


Nagata, N., Kurimoto, S., and Mat- 
suka, M. A study of consensual ophthal- 
motonic reaction. Acta Soc. Ophth. Japan 
58 :38-54, Jan., 1954. 

A puncture of one eye of a rabbit re- 
sulted in a fall of ocular tension in the 
second eye, but the changes in the tension 


were not parallel in both eyes. In one of 
the cases a prolapse of the iris resulted 
from the puncture and an increase in ten- 
sion followed in the first eye; neverthe- 
less, a decrease in tension resulted in the 
second eye. 

When the autonomic nerve was blocked 
by tetraethylammonium, the consensual 
reaction was impeded. Narcosis by evi- 
pan-sodium impeded the reaction while 
urethane did not. The authors consider 
the consensual reaction to be a reflex 
through the autonomic nerve and regula- 
tion center which is supposed to be in the 
midbrain. (2 figures, 9 tables, 44 refer- 
ences) Yukihiko Mitsui. 


Ohara, H. Effect of tetraethyl-am- 
monium on the ocular tension. Acta 
Soc. Ophth. Japan 58 :239-247, & 259-268, 
March, 1954. 

When tetraethyl-ammonium is injected 
into the rabbit intravenously there is im- 
mediately a considerable drop of blood 
pressure with a slight drop of ocular ten- 
sion. There is also a considerable inter- 
ference with the regulation of tension of 
the eye, and this is easily demonstrated 
by a compression test. In the same rabbit 
there is an acceleration of fluorescein per- 
meability through the blood-aqueous bar- 
rier. When the drug is given subconjunc- 
tivally there is a considerable drop of 
ocular tension, with mydriasis, in half an 
hour. There is acceleration of 
fluorescein permeability as well as a de- 
crease of protein content in the aqueous. 
(3 figures, 6 tables, 41 references) 

Yukihiko Mitsui. 


also an 


Purcell, E. F., Lerner, L. H., and Kin- 
sey, V. E. Ascorbic acid in aqueous humor 
and serum of patients with and without 
cataract. A.M.A. Arch. Ophth. 51:1-6, 
Jan., 1954. 

Ascorbic acid exists in higher concen- 
tration in the aqueous than in the blood. 
It has been stated that this difference in 
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concentration is somehow attributable to 
the presence of the crystalline lens. The 
authors found that the concentration of 
ascorbic acid in the aqueous varied ap- 
proximately as the concentration in serum 
regardless of whether the lens was cata- 
ractous or the eye aphakic. Samples of 
aqueous were withdrawn from human 
eyes with normal and cataractous lenses 
and from two aphakic eyes. The authors 
studies that it is im- 
higher concentration 


believe from these 
probable that the 
of ascorbic acid in the aqueous as com- 
pared to that in serum can be attributed 
to synthesis by the lens. They favor the 
hypothesis that ascorbic acid enters the 
aqueous from the ciliary body. (14 refer- 
ences) G. S. Tyner. 


Puxkandl, H., Ibrahim, M. G., and 
Tewfik, H. The diffusion of isonicotinic 
acid hydrazide into the aqueous, Oph- 
thalmologica 126 :387-393, Dec., 1953. 

The rate of entry of isonicotinic acid 
hydrazide into the aqueous of the rabbit 
was determined after intravenous doses of 
10 mg./Kg. of body weight and after sub- 
conjunctival doses of 12.5 mg. of the drug. 
In both instances demonstrable and ther- 
apeutically effective concentrations of the 
drug were shown to prevail in the aqueous 
for several hours after the injection. (1 
figure, 2 tables, 9 references) 

Peter C. Kronfeld. 


Redi, Francesco. Biochemical modifica- 
tion of preserved corneal tissue. Kassegna 
ital. d’ottal. 22:556-565, Nov.-Dec., 1953. 

In two previous articles it has been 
shown that, when preserved at low tem- 
peratures, cornea, as a part of the globe, 
shows a progressive increase in weight, 
while excised cornea loses weight. The 
imbibition of fluid is probably due to re- 
duction of the impermeability of the pos- 
terior corneal surface. The mucopolysac- 
charides show their point of maximum in- 
solubility at pH 4 in either type. There is 


little variation in the extractibility of the 
mucoids whether the corneal tissue is ex- 
cised or not, (8 figures, 2 references) 


Eugene M. Blake. 


Reis, J. L. Histochemical localization of 
alkaline phosphatase in the retina. Brit. 
J. Ophth. 38 :35-38, Jan., 1954. 

Previous attempts to demonstrate alka- 
line phosphatase in the retina have been 
unsatisfactory in that the end product was 
a black, insoluble, cobalt sulphide, which 
was indistinguishable from normally pres- 
ent melanin pigment. The author de- 
scribes a technique for this determination 
using alpha-naphthol phosphate in the 
presence of a diazonium-compound. The 
end product is red and is easily distin- 
guished from melanin. (2 figures, 9 refer- 
ences) 

Morris Kaplan. 


Rissoli, Emilio. A new surface anes- 
thetic—novesina. Rassegna ital. d’ottal. 
22 :583-586, Nov.-Dec., 1953. 

Novesina is the chlorhydrate of butyl- 
aminobenzoil-diethylaminoethanol. It has 
been tested in 0.2 percent solution for 
surface anesthesia in normal and diseased 
eyes. Its advantages are rapid action, per- 
fect tolerance, lack of burning sensation 
or disturbance of corneal epithelium. At 
times a transitory dilatation of conjunc- 
tival vessels is noted after several appli- 
cations, but no true allergy is induced. 
There is no effect upon the size of the 
pupil. Two seconds after the application 
of two drops of novesina a foreign body 
may be removed without pain, the an- 
esthesia lasting for 10 to 12 minutes, The 
drug is thermostabile. 

Eugene M. Blake. 


von Sallmann, L., Monox, C. M., and 
Drungis, A. Effects of beta irradiation on 
the rabbit lens. A.M.A. Arch. Ophth. 50: 
727-736, Dec., 1953. 

tecause of the increased use of B ir- 


= 
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radiation by ophthalmologists in a wide 
variety of ocular lesions, experimental 
studies were made to determine the ef- 
fects of these rays on the rabbit lens. The 
Sr” applicator was used on mature chin- 
chilla rabbits. One eye was irradiated and 
the other used as a control. The applicator 
was applied to the upper limbus and sur- 
face doses of 2,000; 5,000: 10,000: and 
20,000 rep were given. Eyes were re- 
moved for study 1, 4, 7, 14 and 28 days 
after irradiation. Another group of rabbit 
eyes were exposed to X-ray doses of 100, 
500 and 1500 r. 

The Sr treated animals showed dam 
age to the nuclei of the germinative zone 
of the lens epithelium closest to the ir- 
radiated limbus. In previous experiments 
these changes ultimately resulted in cata- 
ractous changes. The X-ray treated ani- 
mals showed comparable lens changes. (5 
figures, 9 references) G. S. Tyner. 

Sampaolesi, Roberto. Laboratory ex- 
periences with fluoresceine. Arch. oftal. 
Buenos Aires 28:559-504, Dec., 1953. 

In order to know the status of the blood 

aqueous barrier, the author injected 
fluoresceine intravenously and then deter- 
mined the concentration in 
the blood and aqueous. 
first in 500 normal individuals, and later, 


fluoresceine 
This was done 


in a second stage, the variations in the 
concentration were studied in patients 
with different ocular diseases. The con- 
centration of fluoresceine in the aqueous 
30 minutes after intravenous injection is 
100 times less than the concentration in 
the blood, The author concludes that the 
concentration of fluoresceine is not af- 
fected by body weight, as long as the in- 
travenous the The test 
should be valuable in the early diagnosis 
of many ocular diseases, in the selection 
of the type of surgery to be performed in 


dose is same, 


glaucomatous patients, and in the deci- 


sion to enucleate an eye before symptoms 
of sympathetic ophthalmia appear. (3 


figures, 2 tables) Walter Mayer. 


Sapuppo, C. Influence of B-piridilcarbi- 
nol on the blood-aqueous barrier. Gior. 
ital, oftal. 4:503-508, Sept.-Oct., 1953. 

After reviewing some of the pharma- 
cological effects of nicotinic acid and B- 
piridilearbinol, the author reports on work 
carried out on 20 persons, to find out the 
effect of B piridilearbinol on the blood- 
aqueous barrier, compared to that of nico- 
tinic acid. He discovered that in all the 
experiments B-piridilcarbinol increased 
the permeability of the blood-aqueous 
barrier more rapidly and effectively than 
nicotinic acid. He agrees with the opinion 
expressed by others that this drug in addi 
tion to its vasodilator action stimulates 
the para-sympathetic system. 

V. Tabone. 


Sbordone, Girolamo. The chloride con- 
centration of the aqueous and trans- 
parency of the lens. Ann. di ottal. e clin. 
ocul, 79:55-63, Jan., 1953. 

Sodium chloride injections of % cc. of 
various concentrations were administered 
subconjunctivally to one eye of rabbits. 
The chloride content of the aqueous could 
be shown to be increased a short time 
after the injection of 5 and 10 percent con- 
centrations, and the optic density of the 
lens was augmented. The sodium chloride 
content of the lens was unaltered in all 
cases, even where the aqueous concentra- 
tion was elevated. (32 references) 

John J. Stern. 


Simonelli, M., and Rizzini, V. Isonico- 
tinic hydrazyde in ophthalmology. Gior. 
ital. oftal. 4:405-408, Sept.-Oct., 1953. 

In view of the greater concentration of 
the drug in the anterior chamber after 
subconjunctival injection, an attempt was 
made to determine whether a greater pro- 
tection to ocular tuberculosis could be ob 
tained by this method. Tests were carried 
out on 16 rabbits which were artificially 
inoculated; four received no treatment 
and served as controls. The other 12 were 
divided into two lots, one receiving treat- 
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ment on the second day after inoculation 
and the other on the fifteenth day. The 
treatment was the daily injection of 10 
mg. of the drug subconjunctivally in the 
left eye only for a period of 40 days, A 
further period of 60 days followed during 
which the animals were kept under ob- 
servation. Then they were killed and the 
eyes examined. 

The controls showed evidence of violent 
three-month 
period they showed no evidence of spon- 


inflammation and after the 
taneous healing. Treated animals showed 
a great attenuation of inflammatory signs, 
and these were again much less marked in 
the eyes which had had subconjunctival 
injections. Animals treated on the second 
day after inoculation showed the least re- 
action. It would appear that subconjunc- 
tival injection of the drug exerts a power- 
ful protective action in ocular tuberculo- 
sis. V. Tabone. 


Soya, T. Vitamin C metabolism of the 
lens. Acta Soc. Ophth. Japan 57 :1503- 
1505,-Dec., 1953. 

Naphthalin impedes the synthesis of 
vitamin C from di-keto-gulonic acid in the 
crystalline lens. The manganese ion ac- 
celerates the synthesis while the calcium 
ion impedes it. (5 tables, 12 references) 


Yukihiko Mitsui. 


Yamashita, K. Colimycin® (Colistin- 
Lion) in ophthalmology. Acta Soc. Ophth. 
Japan 58 :35-37, Jan., 1954. 

Colimycin is a new antibiotic found in 
Japan. It has much the same spectrum 
as polymyxin. It is extremely effective 
against Koch-Weeks as well as pyocya- 
neus infection of the eye. A 0.1 percent 
ointment applied four times daily effected 
a cure in three cases of typical Koch- 
Weeks’ infection in a few days. Sub- 
cutaneous or intraocular infection with 
pyocyaneus was treated with local injec 
tion with benefit. (5 references) 


Yukihiko Mitsui. 
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PHYSIOLOGIC OPTICS, REFRACTION, 
COLOR VISION 


Alajmo, A. Research and measurement 
of aniseikonia with the space eikonometer. 
Gior, ital. oftal. 4:436-443, Sept.-Oct., 
1953. 

Aniseikonia was measured with a space 
eikonometer in a patient with anisome- 
tropia while wearing ordinary glasses and 
contact lenses. The author confirmed the 
belief that contact lenses considerably re- 


W. Tabone. 


duce this condition. 


Charnwood, Lord, Fusion in binocular 
Physiol. Optics 11:65-72, 


vision. Brit. J. 
April, 1954. 
Charnwood rejects the theories of bin- 
ocular vision in which one of each pair of 
corresponding retinal areas inhibits the 
other (Verhoeff, Asher) in favor of the 
more conventional view in which the two 
images join in consciousness, Certain ex 
periments are described which are so in- 
terpreted. The pure projection theories in 
which an object is perceived in space at 
the intersection of the two visual lines 
must be revised, however, to make way 
for experimental facts of distance percep- 
tion such as the horopter and the subjec- 
tive parallel and subjective equidistant, 
which do not conform to 
straight line geometry. The chief experi- 


Euclidean or 


ment contradicting the Asher suppression 
theory is a stereo pair of a crank. Breaks 
in one part of the picture continue to be 
perceived at two depth levels simultane 
ously without diplopia. If suppression 
were the rule, one should not be aware 
of the defect seen only by one eye, Charn- 
wood does not rule out suppression of one 
image in Such 
would be just as natural as ignoring back- 


physiological diplopia. 
ground noise in the street. He relates 
some of Asher’s experimental findings to 
fixation disparity and to the influence of 


Paul W. Miles. 


heterophoria. 
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Falkowski, Zofja. Retinal correspond- 
ence. Klinika Oczna 23:231-248, 1953. 

A definition of binocular vision and 
normal and abnormal retinal correspond- 
ence is presented. Methods of examina- 
tion and measuring of abnormal retinal 
correspondence are described which in- 
clude the after image test, the testing with 
an amblyoscope, and a method devised by 
the author. This method uses the prin- 
ciples used in a troposcope. Cover test, 
diplopia test and Maddox rod are used for 
determination of deviation of the eye at 
the subjective angle. A new test is de- 
scribed by the author. It consists of a 50 
to 60 em. board which is placed in front of 
the patient’s face in a central vertical 
plane. Straight lines are drawn on both 
sides of the board at the same level. The 
patient looks along the lines seeing one 
line with the right eye and the other line 
with the left eye. Openings are cut in the 
board at different distances. A fixation 
object can be placed in one of them which 
can be seen with both eyes. The author 
describes in detail what happens to the 
relative position of the lines and the fixa- 
tion object in different abnormal condi- 
tions of retinal correspondence. All three 
methods determine the position and the 
degree of abnormal correspondence. 
When the suppression is not too deep 
orthoptic exercises may be successful 
in restoring normal correspondence. The 
author discusses the phenomena of sup- 
pression, (7 figures, 1 table, 41 references) 

S. Brandon. 


Francois, J., Stefens, R., and Derouck, 
A. Electroretinoencephalography in clini- 
cal ophthalmology. Ann. d’ocul. 187 :40-09, 
Jan., 1954. 

The  electroencephalographic 
drome,” which the authors obtain by a 
simultaneous study of the electrical re- 
sponses of the retina and visual cortex to 
a light stimulus, provides objective and 


“syn- 


subjective responses which make it pos- 
sible to study the relationships between 
retinal activity and cortical activity on 
the one hand and between electrographic 
and subjective responses on the other. 
(26 figures, 26 references) 

John C. Locke. 


Hattwich, Robert G. Dark adaptation 
to intermediate levels and to complete 
darkness. J. Optic. Soc. America 44:223- 
228, March, 1954. 

Dark adaptation curves were measured 
carefully at various illumination levels 
with test stimuli, either foveal or para- 
foveal. The results show that the dark 
adaptation rate is most rapid in complete 
darkness. The curve of the cone adapta- 
tion shows a greater slope, while the time 
of the break in contour due to rod adapta- 
tion comes as much as 140 seconds sooner. 
Rod adaptation continues more rapidly in 
complete darkness. This refutes other ex- 
perimental work indicating that dark 
adaptation is just as rapid when dark- 
ness is gradually increased. The shape of 
the curves confirm current theories about 
the photochemistry of visual purple and 
the corresponding substance in the cones. 
The curves taper off gradually, as would 
be expected by the laws of mass action. 

Paul W. Miles. 


Haycock, J. B. Flicker perimetry, Brit. 
J. Physiol. Optics 11:94-106, April, 1954. 
target was il- 
luminated by a rad neon stroboscope lamp 
for use with a one-meter tangent screen 
for testing visual fields in office practice. 
The favorable reports of Riddell, Week- 


A five-centimeter disc 


ers, Miles and others were confirmed. 
Flicker perimetry promises an office pro- 
cedure which is more sensitive in the 
early diagnosis of certain eye and brain 
diseases than standard methods. It 
amounts to a tridimensional technique, 


which was illustrated in comparison to 


the Traquair island. In a few minutes, a 
visual field could be obtained comparable 
to tests with targets of several sizes, by 
the standard method. Paul W. Miles. 


Hofstetter, H. W. Some interrelation- 
ships of age, refraction, and rate of refrac- 
tive change. Am. J. Optometry 31:161- 
169, April, 1954. 

This is a statistical study of 579 pa- 
tients with the usual incidence of hyper- 
metropia and myopia in all age groups. 
Spherical equivalents in both eyes were 
determined upon two occasions consid- 
erably separated in time. The rate of 
change of refraction was compared in 
various age groups. This longitudinal 
method of study of myopia was compared 
to the cross-sectional usually used. The 
slight changes in young people with slight 
hypermetropia compared to marked 
changes in the same age group with slight 
myopia were attributed to the fact that 
a patient with rapidly decreasing hyper- 
metropia does not come for refraction un- 
til myopia The rate 
change in young hypermetropes there- 


actually occurs. 
fore was considered atypical in any pub- 
lished series because of patient self-selec- 
tion. The question whether undercorrec- 
tion of myopia creates conditions allow- 
ing an increasing rate toward myopia re- 


mains unanswered. Paul W. Miles. 


Hurvich, L. M., and Jameson, D. Spec- 
tral sensitivity of the fovea. III. Hetero- 
chromatic brightness and chromatic adap- 
tation. J. Optic Soc. America 44:213-222, 
March, 1954. 

A series of experiments is reported on 
the foveal threshold luminosity curve, 
with variations due to pre-adaptation to 
various colors. The 1° luminosity function 
is shown to undergo regular and con- 
sistent changes, with changes in the color 
adaptation and to be further dependent on 
the ratio of background illumination. The 
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main effect of adaptation to a given hue 
is a relative decrement in the luminosity 
of the spectral stimuli which evoke that 
hue. Paul W. Miles. 


Miles, Paul W. Visual effects of pink 
glasses, green windshields, and glare un- 
der night-driving conditions. A.M.A. 
Arch, Ophth. 51 :15-23, Jan., 1954. 

Modern green automobile windshields 
filter out red and infrared rays which 
carry heat. For night driving they are the 
worst color selection because almost two 
thirds of headlight energy is in the red 
end of the spectrum. One third of head- 
light energy only is in the range to which 
a green windshield is transparent. The 
use of pink tinted spectacles cuts down 
the transmission of light even more. The 
average luminosity through pink glasses 
is 71.8 percent as apposed to 100 percent 
through clear crown glass. Pink glasses 
alone reduce visual acuity from 20/20 to 
20/40. Combined with a green windshield, 
normal visual acuity is reduced to 20/60 
under normal night driving conditions, (4 
charts, 13 references) G. S. Tyner. 


Morgan, Alan A. Stereoscopic vision 
in relation to photo-interpretation, Brit. 
J. Ophth, 38 :29-34, Jan., 1954. 

The stereoscopic interpretation of 
photographs took on additional signifi- 
cance during the war and it appears that 
it will grow in importance; this inter- 
pretation becomes more acute with the 
specialized knowledge of the viewer as 
well as with his stereoscopic sense. This 
report is the result of an attempt to im- 
prove or to train true stereoscopic vision. 
The training was carried out on Holme’s 
stereoscopes, using the stereograms of 
Livingston. The group being trained was 
compared with a control by a group not 
receiving training, but interpreting the 
stereo-photographs. From the 
studies it was concluded that the trained 


= 


personnel showed some improvement and 
was probably a little better than the un- 
trained, but there actually was little dif- 
ference between the two groups since the 
untrained also improved simply by study- 
ing the photographs. Suppression, either 
partial or complete, played a big role in 
stereoscopic sense, while refractive errors 
had no appreciable effect. (6 tables, 1 
reference) Morris Kaplan. 
Shikano, S. Mode of light perception in 
the retina. Acta Soc. Ophth. Japan 58: 
167-173, & 268-273. Feb. & March, 1954. 
After a description of a series of func- 
tional experiments Shikano states that, 
in contrast to Polyak’s experiments, 
Rico's law of spacial summation is valid 
for vision in the fovea, where, according 
to Polyak, one to one correspondence of 
visual cell with nerve fiber exists. He thus 
contradicts the anatomical explanation of 
spatial summation by Polyak. He further 
States that, in general, when the eye is 
adapted to a less intense light, a less in- 
tense illumination of an object is enough 
to give the same resolving power to the 


eye. However, the converse is true for the 


peripheral vision of an eye adapted to a 
poor light. (8 figures, 1 table) 
Yukihiko Mitsui. 


Sloan, L. L, Achromatopsia congenital. 
J. Optic. Soc. America 44:117-128, Feb., 
1954. 

This paper describes 19 patients with 
congenital achromatcpsia, which was 
complete in 16. Their visual acuity varied 
from 20/70 to 20/200. All showed photo- 
phobia without complaint of pain. There 
was blinking and poor fixation, Only four 
had nystagmus. Cases were proven by 
tests of color discrimination. The fundi 
were normal in four patients; the others 
showed slight irregularities of the macula 
and one had pale discs. The visual fields 
were normal and no central scotoma could 
be demonstrated. Twelve knew relatives 
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who had defective color sense and five were 
children of consanguineous parents. Tests 
of foveal vision in these subjects showed 
evidence of rod, as well as cone function, 
which was attributed to eccentric fixation. 


Paul W. Miles. 


Wirth, A. Statistical distribution of the 
values of the equation of Rayleigh with 
Nagel’s anomaloscope. Gior. ital. oftal. 4: 
423-435, Sept.-Oct., 1953. 

Rayleigh’s equation, 
from the point of view of determination 
of threshold values. Using the method of 
minimal changes, the author came to the 
conclusion that the combined method, 
that is starting from the extreme left, and 
from the extreme right, alternately or at 
random, gave the more reliable results; 
at least five different measurements are 


was considered 


recommended for each person. He be- 
lieves that each eye must be considered 
as a statistical unit, and that the mean 
readings of each eye tested separately 
does not represent the actual binocular 
performance. The frequency distribution 
curve was found according to that of 
Some normal vari- 


ation are discussed. V. 


5 
DIAGNOSIS AND THERAPY 


Gauss, reasons for 


Tabone. 


Bein, Kazimierz. Principles of a ra- 
tional structure of a biomicroscope. K|lin- 
ika Oczna 23 :293-296, 1953. 

The author states the features which 
a good slitlamp should have. (2 figures, 7 
references) S. Brandon. 

Dobree, J. H., and Fincham, E. F. 
Angle of the anterior chamber viewed by 
transmitted light. Brit. J. Ophth. 38:49-51, 
Jan., 1954. 

Certain structures of the region of the 
anterior chamber angle are well seen in 
transillumination and an instrument for 
transillumination is described. An endos- 
copy lamp is attached to the rim of a 
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Goldman gonioscope and used in conjunc- 
tion with the Zeiss slitlamp so that direct 
illumination can be carried out at the 
same time, The chamber angle is seen 
considerably more clearly than by ordi- 
nary methods. 1,000 patients have been 
successfully studied by means of this in- 
strument. (2 figures) Morris Kaplan. 

Fleischer, E. Plastic canula for the lac- 
rimal duct. Klin. Monatsbl. f. Augenh. 
124 :202, 1954. 

Instead of the usual metal canula the 
author prefers a plastic one, 0.8 mm. wide 
and 5-8 cm. long. It is more elastic and 
can cause no injury. (1 figure) 

Frederick C, Blodi. 


Juszkowa, Krystyna. Treatment of tu- 
berculous diseases of the eye with strepto- 
mycin. Klinika Oczna 23: 259-206, 1953. 


The author discusses methods of treat- 
ment of tuberculosis of the eye with spe- 
cial emphasis on the use of streptomycin. 
Thirty-five patients with different tuber- 
culous conditions of the eye were treated. 
Streptomycin was injected under the con- 
junctiva or retrobulbarly depending on 
the location of the disease. 50 to 100 thou- 
sand units were injected daily or every 
second day; up to 2 million units were 
used, In 12 cases of chorioretinitis fresh 
exudates were absorbed and pigmented 
scars There recur- 
rences. Visual acuity also improved after 
the 
retinitis, 
keratitis. Three cases are described for il- 
lustration. The that 
streptomycin can be used in all cases of 
shortens 
use of it 


formed. were two 


treatment of chorioretinitis, central 


uveitis and parenchymatous 


author concludes 
ocular tuberculosis and that it 
the time of treatment. Local 
proved to be safe and without side reac- 
tions. (5 figures, 16 references) 

S. Brandon. 


Langham, M., and Wybar, K. C. Fluor- 
ophotometric apparatus for the objective 


determination of fluorescence in the an- 
terior chamber of the living eye. Brit. J. 
Ophth. 38 :52-57, Jan., 1954. 

Numerous attempts have been made to 
study with mathematical certainty the 
circulation of a dye within the aqueous of 
the living eye but they have been unsatis- 
factory. A fluorophotometer, which con- 
sists of a photo-electric cell attached to 
the Haag-Streit slitlamp, is described 
which permits an objective determination 
of the degree of fluorescence under both 
experimental and clinical conditions, With 
it one can determine differences in the 
permeability of the blood-aqueous barrier 
under varying clinical conditions. (4 fig- 
ures, 6 references) Morris Kaplan. 

Leopold, Irving H. Therapeutics of 
ocular allergy. Tr. Am. Acad. Ophth, 58: 
136-141, Jan.-Feb., 1954. 

In all cases of ocular allergy one should 
identify the allergen and this should be 
removed from the environment, or the 
patient properly desensitized to its effect. 
When these measures are not possible, 
there are several palliative means to be 
used, such as the use of adrenalin, anti- 
histaminics and the steroidal hormones. 
Every effort should be made to establish 
the correct diagnosis. Patients should not 
be referred to an allergist for the neces- 
sary tedious work-up until one is reason- 
ably sure that he has excluded other pos- 
(24 references) 
Theodore M, Shapira. 


sible diagnoses. 


Penzholz, H., and Mildbraed, I, Ocular 
symptoms in intracranial aneurysms. 
Klin. Monatsbl. f. Augenh, 124:179-188, 
1954. 

This is a report of two cases diagnosed 
by arteriography and cured by an opera- 
tion. The first patient was a 44-year-old 
man with an of the internal 
carotid. The second patient, a 52-year-old 
woman, developed an arterio-venous fis- 


aneurysm 


tula in the cavernous sinus after trauma. 
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In both cases the ligation of the internal 
carotid was preceded by the ligation of 
the common carotid on the same side. The 
arteriography was done percutaneously. 
(8 figures, 42 references) 

Frederick C, Blodi. 


Rosetti, D., and Santelli, F. A new at- 
tachment to the Maggiore perimeter for 
the determination of critical flicker fusion 
frequency. Ann. di ottal. e clin. ocul. 79 :3- 
10, Jan., 1953. 

A compact attachment is described 
which can be used with the Maggiore 
perimeter for the determination of the 
flicker fusion frequency. It was tested on 
normal and diseased eyes and the values 
obtained are identical with those of other 
authors using more complicated appara- 
tus. (9 figures, 9 references) 

John J. Stern. 


Segal, Pawel. Water chamber with 
glasses. Klinika Oczna 23 :297-299, 1953. 

The author describes a water chamber 
attached to the spectacle frames in order 
to protect the eye from drying. Paralysis 


of the ophthalmic branch of the trigemi- 
nal nerve was the reason for wearing this 
protective device. The water chamber was 
made of plastic and attached to the 
glasses regularly worn by the patient. 
The vision in the involved eye was low 
enough so that the vapor on the glass did 
not interfere with seeing. (2 figures) 
S. Brandon. 


Venturi, Giorgio. Clinical considera- 
tions concerning the finding of capillary 
aneurysms of the conjunctiva in cases of 
diabetes, hypertension, arteriosclerosis 
and in normal subjects. Ann. di ottal. e 
clin, ocul, 79 :65-72, Jan., 1953. 

40 diabetics, 96 patients with hyperten- 
sion, 20 with arteriosclerosis and 88 nor- 
mal persons were examined. In diabetes 
62.5 percent showed aneurysms of the 
conjunctival capillaries, in hypertension 
57.2 percent, in arteriosclerosis 55 percent 
and in normal subjects 36.3 percent. In 
diabetes the majority of the aneurysms 
were round, in hypertension fusiform, in 
arteriosclerosis saccular, and in normal 


John J. Stern. 


persons fusiform. 


OPHTHALMIC MINIATURE 


Not a more brilliant example of the value of the empirical treatment 
of disease is on record than the history of the application of the iridectomy 
to the treatment of glaucoma, Originating in what was doubtless the false 
interpretation of a keen clinical observation, applied to a disease which 
even to-day is an unsolved problem, acting in a way which von Graefe 
himself could not explain, and which yet lacks satisfactory explanation, 
it nevertheless, after 20 years of service, is the main resource in glaucoma. 


A. F. Heyl, 


“A contribution to the operative treatment of glaucoma,” 
Transactions American Ophthalmological Society, 1883, p. 528. 


NEWS ITEMS 
Edited by Donatp J. Lyte, M.D. 


601 Union Trust Building, Cincinnati 2 


News items should reach the editor by the 12th of the month. To receive adequate publicity, however, 
notices of postgraduate courses and meetings should be received at least three months before the date 
of occurrence. 


DEATHS 
Dr. LeGrand Haven Hardy, New York, New 
York, died April 14, 1954, aged 59 years. 
Dr. Samuel George Higgins, Milwaukee, Wis- 
consin, died February 9, 1954, aged 73 years. 


ANNOUNCEMENTS 
MILITARY MEETINGS 

The Society of Military Ophthalmologists and the 
Society of Military Otolaryngologists will hold a 
joint dinner meeting at the time of the XVII Inter- 
national Congress of Ophthalmology and the annual 
meeting of the American Academy of Ophthal- 
mology and Otolaryngology in New York City in 
September. 

Dr. Frederick C. Cordes, professor of ophthal- 
mology, University of California School of Medi- 
cine, will be awarded the plaque of honorary mem- 
bership to the Society of Military Ophthalmologists 
at this meeting. 

Cocktails and dinner will be served at 6:00 p.m. 


on Tuesday, September 21, 1954, in the South and 
Center Lounges, Shelton Hotel, Lexington Avenue 
and 49th Street, New York City (across the street 
from the Waldorf-Astoria). 


All members, ophthalmologists and otolaryn- 
gologists on active duty with the Armed Forces, are 
invited to attend. Application should be made to 
Col. J. H. King, Jr., secretary-treasurer, Society of 
Military Ophthalmologists, Eye Clinic, Walter Reed 
Army Hospital, Washington 12, D.C. . 


CAROLINAS MEETING 

A joint meeting of the North Carolina Eye, Ear, 
Nose, and Throat Society and the South Carolina 
Society of Ophthalmology and Otolaryngology will 
be held at Durham, North Carolina, November 4, 5, 
and 6, 1954. Headquarters will be the Washington 
Duke Hotel. 

Guest otolaryngologists will be Dr. Stanton A. 
Friedberg of Chicago, Hlinois; Dr. John Maxwell 
of Ann Arbor, Michigan; and Dr. George Bayling 
of Durham, North Carolina 

The following guest ophthalmologists will be on 
the program: Dr. Charles Iliff of Baltimore, Mary- 
land; Dr. John McLean of New York; and Dr. 


Townley Paton of New York. 

On Wednesday preceding the beginning of the 
meeting, operative clinics will be held in the various 
hospitals of Durham and Chapel Hill, 

Finally, there will be a football game on Saturday 
afternoon, between the University of North Caro- 
lina and the University of South Carolina, in Chapel 
Hill. 

Socreries 
EGYPTIAN OFFICERS 

At the general assembly of the Ophthalmological 
Society of Egypt, the following officers were elected 
for 1954: President, Dr. Mohammad Osman You- 
sef; vice-president, Dr. Ismail Disouki; treasurer 
and archivist, Dr. Ahmad Abd El Rehim Fahmy; 
secretary, Dr. Sabri Kamel; assistant secretary, 
Dr. Mohammad Tawfik Ismail; members of the 
council: Dr. Ibrahim Ahmad Mohammad, Dr. 
Mohyi El Din Abdalla El Arabi, and Dr. Moham- 
mad Azmy Abd El Kadir Khalifa. 


KANSAS CITY OFFICERS 

Officers of the Kansas City Society of Ophthal- 
mology and Otolaryngology elected for the 1954- 
1955 season are: President, Dr. William B. Barry; 
president-elect, Dr. Donald O. Howard; vice-presi- 
dent, Dr. Barnard C, Trowbridge; secretary, Dr. 
Dick Underwood; treasurer, Dr. Fred Bosilevac. 


PERSONALS 


The dean, Georgetown University School of Medi- 
cine, announced the appointment on April 1, 1954, 
of Col. John H. King, Jr., chief of the Ophthal- 
mology Service, Walter Reed Army Hospital, 
Washington, D.C., to the post of clinical associate 
professor of ophthalmology. Colonel King will spend 
the summer in Europe as a consultant in ophthal- 
mology for the Surgeon General, Department of the 
Army, and will visit foreign clinics for the purpose 
of research co-ordination. 


Dr. Arthur J. Bedell of Albany, New York, has 
recently been elected as an honorary member of the 
Societe Hellenique D’Ophtalmologie, at Athens, 
Greece. 
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Purpose of the Guild 


@ The aim of the Guild of Prescription 
Opticians of America is to advance the 
science of ophthalmic optics through 
the development of a country-wide 
ethical optical dispensing service that 
comprehensively meets the needs of 
the Eye Physicians and their patients; 
and to educate the public to the fact 
that the Eye Physician-Guild Optician 
type of eye service truly renders the 
most desirable form of eye care. 


This statement of the Guild's purpose is reprinted from the cover of the REFER- 
ENCE LIST OF GUILD OPTICIANS, a geographical index of all our members. 
If you would like a copy, just drop a two-penny post card to 


The Guild of Prescription 
Opticians of America, Inc. 


110 E. 23rd Street New York (10) N.Y. 
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Prompt Delivery Now! 


MUELLER 
ELECTRONIC TONOMETER_ 


Unprecedented accuracy—maintained accuracy—in 
both tonometry and tonography—is yours with this 
Mueller Electronic Tonometer. Simple to use, easy to 
read, the Electronic Tonometer is always accurate. 
Each instrument is individually tested and certified 
to produce readings well within the limits established 
by the American Academy of Ophthalmology and 
Otolaryngology. 


Increased production now permits imme- 
diate delivery of most orders from stock. 
The Tonometer, on order, can be equipped 
for connection of recording apparatus for 
tonography at extra cost. Write today for 
complete descriptive booklet. For 110 volts, 
60 cycles, AC. Each, $245.00 


ORDER DIRECT FROM 


330 S. HONORE ST. CHICAGO 12, ILLINOIS 


GREEN'S ELECTRIC TREPHINE 


IMPROVED MODEL BY DAVID KADESKY, M.D. 


The instrument simplifies the operation of trephining for Glaucoma or Corneal! Transplantation. 
Blades are provided with a shoulder that prevents penetration beyond 1.1 mm., and are 
available in 14% mm., 4.5, 4.6, 5.5, 5.6, 6.5. 6.6, mm. diameters. 


PARSONS OPTICAL LABORATORIES, INC. 
518 Powell Street San Francisco 2, Calif. 


| 
nad 
« 
| 
> 
a 
Patented 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


PRESCRIPTION OPTICIANS 


CHICAGO, ILL. 


ALMER COE & COMPANY 


Prescription Opticions 
Established 1686 
10 N. Michigan Ave. 
1645 Orrington Ave., Evanston, til. 


Dow Optical Co. 
PRESCRIPTION SPECIALISTS 


30 N. Michigan Avenue 
Chicago, Illinois 
Phone RAndolph 6-2243-44 


OEALERS IN OPHTHALMOLOGICAL 
EQUIPMENT 


Suite 1015 


PORTLAND, ORE. 


Hal. H. Moor, 315 Mayer Bldg. @) 


NEW YORK CITY 


Optician Established 1875 
520 Fifth Ave. New York 
255 Livingston St., Brooklyn 


Member Guild of Prescription Opticians of 
America 


XXVII 
ST. LOUIS, MO. a 
610 Olive Street 
518 N. Grand Boulevard 
and Clayton, Mo. 
Prescription Opticians Since 1879 
CINCINNATI, OHIO 
Established 1872 
Sole makers of Cofiexic 


LONDON 
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SURGICAL INSTRUMENTS CO., INC. 


520 FIFTH AVENUE, NEW YORK 36, N.Y. 
ESTABLISHED 1875 PARIS 


IMPROVED TRONCOSO 
GONIOSCOPE 


Dr. Manuel Uribe Troncoso, New York City 

The instrument illustrated consists of a low 
power binocular microscope with a magnification 
of 7X (though 10%X magnification is available 
if desired) and an illuminating telescope so 
mounted as to be adjustable to any focal length 
or type of contact glass. The illuminant is a 5.8 V 
Lamp controlled by a separate rheostat and for 
type of beam by movement of the lamp housing 
in a sliding mount. The light can be adjusted to 
a sharp image or an intense horizontal or vertical 
oval beam. Should the examiner wish other than 
fixed illumination, the lamp housing and mount 
may be completely detached from the scope by a 
% turn of the locking lever. 

A trigger switch in the pistol grip activates 
the illuminant while in use, but extinguishes it 
when the instrument is laid aside. 

Supplied complete as described, with one large 
plastic Troncoso tubular contact lens and carry- 
$325.00 


Our business was founded on these five words... 


““We Can 
Make It 
Better!”’ 


*This time-honored lens grinding method 
has been replaced by modern surface gen- 
erators in Benson laboratories. 


Since 1913 


The grinding “tub” * 


A little over forty years ago, N. P. Benson opened a small workshop 
in Minneapolis to ply his trade—grinding eye glass lenses. But 
there was nothing small about the ambition of this young Swedish 
immigrant. Even with his limited equipment, he had determined to 
make lenses better than anyone else was making them! 

Since 1913 that small business has spread to 27 cities throughout 
the upper midwest, now employing several hundred people. Thanks 
to modern precision tools and master craftsmen who also believe 
they can “make it better,’ Benson Optica Company is now a 
leader in quality opticianry. 


Executive Offices @ Minneapolis, Minn. 


LABORATORIES IN LEADING Upper Mipwest Cities 
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BERENS SQUARE PRISMS 


These prisms have many advantages over glass 
WILL NOT BREAK OR CHIP ¢ LIGHT IN WEIGHT ¢ LOWER COST 
CAN BE REPOLISHED 
These advantages make them ideal for rental sets to patients for 
prism exercise, are available in any combination with or without leather 
covered cases, prices on request. 
Made in six standard sets: 
No. S-4 1 each 5-10-15-20 No. S-6 2 each 10-15-20 
No. 8-8 2 each 5-10-15-20 No. SS-8 1 each 3-5-8-10-12-15-20-25 
No. S-16 1 each '%4-1-2-4-6-8-10-12-15-20-25-30-35-40-45-50 
No. leach 
50 Available at all optical and surgical suppliers. 
Manufactured by 
4920 N. Lawrence St. R. O. GULDEN Philadelphia 20, Pa. 


Our new complete brochure is now available 


THE “AMIC” MACULA DEFICIENCY TESTER 


developed by Dr. M. Goldschmidt, 
formerly Professor of Ophthalmology, Leipzig University 


An instrument to detect early abnor- 
malities of the macula lutea—in a 
short routine check-up. 


As a new instrument of diagnosis, it 
should belong to the standard equip- 
ment of every ophthalmologist. 


Write for further information 


Recently made available for 
immediate delivery 


AMERICAN MEASURING INSTRUMENTS CORPORATION 
21-25 44th Ave., Long Island City 1, N.Y. 
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MeClure 


Iris Scissors 
extremely delicate, short 
blades, angled on flat. 


Stainless Steel 
$20.00 


Lawton Eye Instruments 


are made exclusively in Germany under conditions most 
favorable to precision workmanship. Each instrument bearing 
the Lawton trademark reflects the skill and knowledge of 
generations ot expert instrument makers. 

The Lawton Company offers a complete assortment of correct, 
new patterns, as requested by leading American surgeons. These 
instruments are sold through authorized surgical supply houses 
carrying representative stocks, and are thus made available 
throughout the country for your selection and immediate service. 


Visit your local dealer for further information about Lawton in- 
struments. He is well equipped to give you prompt service. 


*) 


Iridectomy Scissors, ex 
tremely delicate blades 
Illustrated in actual size 
Stainless Steel $21.00 


GREINER & MUELLER 


Expert makers 
of artificial human eyes 


GLASS & PLASTIC 
55 Washington St. . . . 
Phone FR 2-4449 
Branches at Kansas City, Mo., Detroit, Mich. 


Our experts visit Milwaukee, Mad Minneapolis. 
Loute regularty. Serving the M Weet 


Eye making has been a family tradition 
with us since 1835. 


for long periods of time in aphakia and in all sports, including swimming. 
Write for Brochure 
Manufacturers of 


all types of 
Contact Lenses 


49 East 51st Street, New York 22, N. Y. 


Branches in PHILADELPHIA MONTREAL + JOHANNESBURG 
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The test of time proves that the “LACRILENS”® contact lens can be worn 


Many Cases with visual acuity as low as 2% 
can be aided by 


These successful aids to subnormal vision are 
available in two powers, |.7 or 2.2 diam- 
eters. Spectel telescopic spectacles are fitted 
without complicated equipment or proced- 
ures, Trial sets are moderate in price. 


Complete details in Bulletin 302, available VELESCOPIC 
from your optical supply house or direct I SPECTACLES 


from us. 


K L LMAO Distributed in Canada by 
® Imperial Optical Company 


PLANT, NORTHAMPTON, MASSACHUSETTS |, CORPORATION 


NEW YORK OFFICE: 30 CHURCH ST.,/ NEW YORK 7, N.Y. 
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It Will Pay You LITERATURE’”’ 
AN ABSTRACT JOURNAL IN ENG- 
LISH OF THE WORLD’S CUR- 
RENT LITERATURE ON OPH- 
THALMIC SUBJECTS 

on look yp the advertis- Indispensable to the busy practi- 
ing pages of this Journal. tioner for quick reference and 
fag. te timely useful information. 

We discriminate as to the “Ophthalmic Literature” and In- 
quality and reliability of the dex (8 numbers) Yearly sub- 


advertising accepted for the scription—Four Guineas ($13.50 
U.S.A.). Published by British 
Medical Association. — 


U. S. A. Agent 
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of OPHTHALMOLOGY 381 Fourth Ave. 
New York 16, New York 
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THE 
BRITISH JOURNAL OF 
OPHTHALMOLOGY 


Published monthly by 
The British Medical Association 
Annual Subscription $13.50 


OPHTHALMIC LITERATURE 


A comprehensive quarterly abstract of 


ophthalmology and cognate literature. 
Annual Subscription $13.50 


Subscriptions to: 


GRUNE AND STRATTON, INC. 
381 Fourth Avenue 
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_Announcing 


TWO VOLUMES A YEAR 
FOR THE SAME PRICE 


$12.00—Domestic 
14.00—Foreign 


Beginning with the July 1954 issue the 
American Journal of Ophthalmology passes 
another milestone by publishing two volumes 


a year instead of one. 


Please note: The index for volume 37 was 
published in the June 1954 issue. 


American Journal of Ophthalmology 
644 North Michigan Avenue 
Chicago 1, Illinois 
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OPHTHALMIC ADJUNCTS 


Plastic Prism Bar 


This pocket size plastic 
Prism Bar originated by 
Austin BELGARD contains 
3-5-10-15-20 prism diop- 
ters. Ideal for office or 
patients’ home use. 


Each $11.00 


Stereoscopic Charts 


BY CUIBOR 


Can be used with Stereocampimeter, 
Synoptoscope, Rotoscope and similar 


instruments ; also with Stereoscope. 


For Adults and Children. 
Set $4.75 


This adjunct combines black plastic for occlusion and red plastic for the 9 field 


muscle test. Designed by AUSTIN BELGARD 
Each $5.00 


OPHTHALMIC Ul OPTICIANS 
WHOLESALE & SERVICE 
INC. We) 


Medical Center Office: 109 N. Wabash, at Washington 


1920 W. Harrison St., at Ogden. (Formerly Belgord, inc.) 9th Floor STate 2-5362 
CHICAGO, ILLINOIS 


Dual Purpose Occluder & Red Glass 7 


The AO Buried Mesh Implant is designed 
to be completely buried within the socket 
Implant will not migrate. In conjunction 
with the prosthesis, it serves to restore the 
shape and volume of the enucleated eye 


AO Buried Implants with rounded or 
flattened tops, have a fine tantalum mesh to 
which the eye muscles are attached. Either 
type transmits far more motility to an 
artificial eye than a sphere. 


Available standard sizes are 19 mm., 
17%mm., 16% mm. Other sizes on special order. 
Operative Procedures with AO Monoplex 
Implants are obtainable on request. 


AO Monoplex Laboratory will assist 

in the design and manufacture of special! 
implants. Betails upon request to AO Monoplex 
Manager, Southbridge, Mass 


AO Round Top Implant 


AO Flat Top Implant 
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